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ADVICE TO PLUMBERS (see Page 53). 

Exi)erR'ucc teaches me that the more a man knows the more lie can learn, and 
the more willing he is to import that knowledge the more be improvee himself 
tliereby becoming of greater valne to himself, to society, and to the world at 
large. — P. J. Datisb. 
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PEEFACE. 

TV TT intention in thia work ia to supply a great want, namely, a set of thoroughly practical 
instractions and book of reference suitable for the workman that he may aafely aae as 
hia guide in any job, however intricate, in the art of plumbing. 

Part of the aubject matter of thia work haa already appeared in joarnalistic form, to 
wit : in The BviUing News, The Scientific American, The F.Tigliah Mechanic, The Plumber and 
Decorator, The Houae Decorator and School of Design, kc, &c., and has already met with the hearty 
approval of those competent to judge ; and aa my rights are reaerved, and having been pressed by 
my numerous readers to reproduce it in book form, I have rewTitten it, and added a large 
amount of new matter and engravings suitable for an Encyclopaedia of Plumbing. 

I have also given a aeries of Examination Questiona suitable for Schools of Plumbing, and 
wliich every good Practical Plumber should be able to answer with ease. 

I have also given copies of the Waterworks Acts of Parliament and Acta of Parliament 
relating to drainage, etc. 

I have also given a few Specifications of Plumbing, suitable for Architects and Builders. The 
drainage portion of this work is thoroughly exhaustive, not only anitable for houses bat for 
atabhng, cow sheda, &c. 

I have treated upon every subject connected with the plumbing trade, and have embodied in 
thia work all the theoretical and scientific knowledge necessaay fur the elucidation of the subjects 
treated of, and have at the same time carefully excluded all unnecessary learned diaaertation, aa I 
think that much lA«ory, although extremely interesting to some, would be somewhat irksome to 
the practical mechanic, and would in a measure defeat my object. Therefore, I have made 
nrnplicity of language and clenmeiM of elucidation mij particular aim ; and, if my fellow- workmen 
appreciate my efi'orta, and find tlie result of my long experience useful to them, I shall be 
amply repaid for my labour. For those for whom this work is too large or expensive I have 
been asked to produce a amall pocket-book, which I am now engaged upon, and which will 
be useftil to the apprentice, more especially as the price will be very low and at the command 
of all. 



APOLOGY. 



T HAVE written all my works upon tliis trade before piiblisliing one book, and I feel it 
almost necessary to apologize to my readers for the apparently extreme lengtli to whioh 
my writings have run ; but, as in our trade there is sncli variety of different methods and modes 
of doing plumbing in different localities, it is absolutely necessary that these manifold 
inventions, and the different methods of work, should be known by the modern plumber ; and 
unless the minutife of the various operations be thoroughly entered into, suitable for all these 
different villages, towns, and countries, the plumber, when he is transferred from one shop 
u) another, feels himself to a very great degree out of place, which none know better than 
our best workmen. Therefore, I beg to be excused for putting the various styles before you, 
so that yon may judge which is the best. In fact, my particiUarizing so minutely the various 
styles in use, 1 consider, constitutes the chief value of my works ; more especially as the modem 
plumber is supposed to know, not only the most suitable articles for his particular class of 
work, but tckere the same may be obuiined. This fact is more than proved by the multitude of 
letters which I have answered through the different trade jout-uals, more especially through 
the pages of the Huildivf Seu-a, Emiluh Mechanic, Plumber, &c., to say nothing of scores weekly 
by post, and which 1 will always continue to do. And to prevent so much correspondence in 
this line, I have placed a few pages at the disposal of tlie best manufacturers at present in 
the market, where nearly everything may be had which the plumber may require. 




INTRODUCTION. 



PLU\[HIN(; in til its I'l-tiru-lfn nst |inicr.iap(l in Kn^kiirl iit t.hf [iivaoiit <biy<1>uiiaiidR a very oxt*ii«ive 
range of knowledge, lor witbont an iatimatd mid ncctirate knowledfjc of tlic rules to be liereftftcT 
observed, wliich mles are the result of much t-nrcftil o^tsprvatifm, exi>enineiit. and iTsoiirt,-)]. it will bo 
hii|ii>3>t[ble to pi-aoticotlm art iiiaii offioieiit iimiinrr. We are nil srusiblr of llio Kut, so far as sanitary 
plumbiue is «oucoriiod, wLicL 1 comider only a v^-ry minor part to lourn, tital in large towns, oountiy 
mansions, furins. &L'.,LcfLUIi and life vtrti in uinctisnic- di-pendcat upon sncli work: uiid.itiordi'T that w« 
igliall be able tojiid^je rif^hlly, it is aU-iunvurtaut tliat we aliotild midcrfitand butli tlie llioory and the 
pvactical part of the work, togothcr witli the old and new ityles ofdoitiy Uiesatoo. I may liGrenirnlitiii 
that I liAve worked bard at Lbi^ iii-artu:-it (Kirt of pliiinbing work, iot-liiJiiig suoli as is done in chemical 
works, diatilleri^K. broworioti, iiian«iciuK, faring. Ac. Not otily have 1 worked with my liatidfi. but I have 
made tho theory my particular study f-M" over a <)iiartcr of n century, and I have spent many ihonsnndB 
of poiiiida, which I Jiavc^ derived rroin my pateiiTn, .tc., in tciiuhinj; myself not only the practical part, 
but the tJieiiiical and liieon-tical work, togi'thcf with the bu-st inelliods of doing the Hame. I niay add 
that in unlor to obtain this kiiowlodgo. I bavc vlftiti^d and joined raaiiy trade and fltlicr »ooirti«s, llie 
former of which I have learnt a j^vaai di?al from, and I have worked ni jonmeymanlike tuunuer, in/*' 
rumi, ill the employ of the bntit full paid plimibiiig «stabli«lnnont.s in Rii^fland, &catlaiid. and Amoriu4; 
Bud, in order to well ground mypir-lfiu t1it*hiAtoricftl[iarlof the work, I M^iont, as may aocii by the visitors' 
books, tho greater part of tlic years lS7fi, 77, auil '7B iii tJie Gr<;at Seal I'atent Oflice^Uic Ilritisb Miwouin. 
Bud our tlonth KensiiiKton Museiiin Ubraries. ,tc., ultfanin^H wlierflfroni I shall place before you, 
in order that you may detonnine for yoursplve* wliftltor wo are advancing or retrograding 
in otir work. 

Nuw. my eipcricucc teaclios me that, altlmnsli the art of lead workian may bt- acquired in the 
ordinary Leiui of an uppreuticeship. the pinrnher's work, an miw |)n»etiscd in Rn^^Und. lakes doublft 
tbi3 time, inasmuch as t)io pluiub«r, at« ILi^ a^ii rciuireit, miut aot ouly be a ukitU'd lead worker, but 
be mast also be well vc-iRt'd in watcr-cLnset work, the tlieory and pi-acbico of pump work, including tho 
Biting and ropairiny of hydraulic rams ; also bath work, which latter requires a knowledge nf the 
principles re^ilatin^ thi- eirciilalioii of liot aud cold water. He must also have a kuowledjia of niiio 
working and gas littint;, and be- able to carry out ctticiout methods of vi-ntilation; and should have a 
thorough knowledj|>t> of pinnuuatics and hydranlies, esjwcially of that branch of the scienca which 
treats of tlio pump and the How of water through pipes and valves. A kuowled^ of piano gsomctry 
(1 bare writleu a work on thiti Hcienc« uxprossly for plumbers) is, moToaver. indispensable to the 
plumber; and. finally, I would have every plumber a profictouL lead burner, which, I am aorry tosaj, 
not one out of fivo Imndrod in. 

After what I bavo said, uo doubt my road<-vs will ieui a little alarmod, as it cauuot bo expected 
ibat every jomuej'maa pUnuber would be ablo to spend thoiisrind!* of pitiindi in learuiii}^ his trade: 
bat I write thin ouly to siii>w what the pn>>;otit ai;*), thriui;jh tho Rauitntiou bubble, roqnirea. Wc have 
th«qtufli-8anitai-y cugincers to please, aud by the latter we arc DomcUm«s cxmuiQcd at onr cxamina- 
ttODB: and, uuIohb wo l-au talk to tliem in their own laiiKUu;;!;, nltlioti;;h well up iu prtu:ticL-, we 
are eountod by tliom as a sort of outsidcm. In fn(<t, tln-y mako nothing to do of crediting us as being 
an arbitimry class of men, and they expect that wcniusl be notunly plumbcr.4. but, under their present 
system of working their oxamiuations, Jcc, wc are I't'iiuinnl to be thoi'ou>;li scieiititic individiuils — in 
hct, nothing more nor less tluui engineers, chemists, metallurgists, and fuiiebed philosophers. 
But wo will away with all conuection.t with the finasi- sanitary engineers, and follow tlie works 
snitable for the young plumber. 
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macTjos. 

1 »hftU DOW introduce to yonr notice a syllabus of vork Tor a oIrbr wliioU I wM •ppotnted tn 
mt the Paljtecbnic [nstitutioti. 809. Regetit Street. Loudou. m tht- year 1882. oat ivliicL, 
IBB. yon WDOld not bo re<iiurAd lu uuDttor at one examinatiiiii il may Bay'tbat Mr. Wrigbt Clark 
rlMuur At thia School of Plumbing | : — 



BYhLABVS. 

U Aa iffopartioe Mid qwdituB of knd, tiau, sod tin ; of iron, vhttr knd n^ lead, lead uxidc*, ocmenbi, etc. ; tht 
ial WM to which aar t4 thsae rariouH aabatwtM* on appiivd id pluntbutK. 

% Hk aiMka upon lead, xino, and dnof air.ofdiffiaKnit <iaaJitiMof wafr.nf the «<»nni«tier addji, of mws^ guea, aU. 
1. SoUan aod aoldeclur: <Mni]M>all[oti and lu^ of th« varimii xnlden : lluxni and ■uldcHnir fluid*: thmry and 
tiaae4 aolderin^; aoldcnntr luU : bluwuipoi; timjcin(r; nutJ>g<'iii>aii Hildonnfc. 

I. Tlw Hnla unnd \n oluniberx* «-urk— Uieir fiirma, une*. olt . 
t. MaaufacitirC' of clii.- nixtala into the rariotu fonni in whirii they an- wmi ia plumliiiifc • m"t xhcrl Inad : milW 

I lead ; rullnl un^, ffalvniiiivd irvn ; cuatiiiK lead tubcn : coating tubo" intortiiLUr. 

6. Qaa-fletfa^: ai««<nu«m)iit nt pSMtme ol gan in a natn or pipo; fomu of burner - f(a*-moi(^tw, w*t and iry ; 
paa' Talma. 

7. Saajtarj ananranMila ta doreUliia-luinaM (loam ami Miantry) and oitior building . nmunuu dvfMrta . inMluidH 
'il iH^lar dgalna. aull pJptM. eir.: priiioipnrpiiiDlatoWaUaradnd loin (Ij flUiiiKnflwliotiM-i>j:>! n-medyiugexiatlof^ 

4. WMar-olMMB ajtd their ntiiii|c«: anTioo bcun; trofltC'Wnb^r [in-rmten; rurUi-i'loM-tn: iknh-f^lowin, Mr. : bnOin, 
aialuv vinaU. 

V, Wal«r-«ap|>l]r for liftaw; danger* ariwlnif from innoffloientnr impure Kitpply; huiiw cii^«n»^thnr ouiutrut^tion, 
nanagcoAMkt, and mm; MUm; irater-m«l«n; atcnngamnitH fur (tf>)lo.ititif< nod atoi-inif rain>vat«r; oonoeotian 
JUaoa*- and walar; dangtm uf vacm- fpum au^ua 9*l\t: lUagm frutu i>Miii<M'tioD between oeaapoola aail 
water mmplj. 

IR. BaoAbK. nln-dnliu>){P of humwH; i-itMnal plumbcni' worli. 

II. Varirtirn uf irajm, D-tniw, B-trapn, tit'U-trB|», vlc.—ihrii use luid afanwi euil pipe*; rannKtiDn witlt tht> 

I I vmnwtiim of drain wiUi KFirvr ; wutilntioa •>( H<il-|npn bhiI draiim ; nito uf pi{N>> ; amauat of fall rtquiivd ; 
ibjaetiaaa to brick dminn : proper iiKlorial* iiud (<iin>ilraiitiuni fitr draiiui ; jnintH fur drum pip(m, and laoUxMib of Injinjf 

From Uie above it is plain tbat yon muiit kiiov all Bbi>iit sine, iron and cement, the action u( 
air, Ibft diffcront <]ualities of water, acidx, sowor ^B8, •Vc, on load. cine, and tin, and brosting ; 
^tb«n jan ari> oxptxiUid u> know all nbnnt rolled sine, nitd galvnnizrd imn, ke., gaaflLtin^, gaa 
Bters, kc., lilturs and wat«r muturit, all of nbicb we arc tiupp'ucd t'> liu ramiliarly ac<]uainU>d witb. 
Before I conclude thiii preuinblo, I winb to draw tbe youiiif |iltiiubpr'H attcuLion to tbat wliich I 
lor to be only a fliinrf , and wbiab in t<i bo f»iiiid in tbe i^ylTabutL^eti, and in moiit »f tlio text b'toks 
of niMluuiical irriten'.aitd that u tUc present method of Kami ng the cortiticati'ii by way of book- 
learnt aosvorii. I may odd ilialby £ir UicmoAtofourbustplnmbcra lack in LU-siM-ipciun, — that in to say. 
altbonj^h tlit-'v may be tliorLnijjbly praeticul moii. they cannot elucidate tlii^ir ideas upon paper, and 
ucarly all tbos« bo'jk-jdnmbers tbat can. 1 am sarry to eay, are men who can only do a c«itAiii otasa 
[Of work : and as a nile tlieae men have a ;;eneral HmiitterinK of sanitation, and owinjrc to thiit mania 
iDy lind no diAknlty in making; ibemtielveH h««rd. to tbe very great detriment of the roal plamber. 
Therefore, altbougli I vrr\l« this nud my otiier workn upon tbe tnule, be it diHtiiujtIy tmderetood tbat 
Bpon no account should you oouHider that yoa will bo a bit Ibo botttu* for n-adin^ them, so far aa 
tlio an, withont thorouftldy practiaiag cwrv line tberc laid down ; you will be ntt«rly 
disappointed, and by practical men alwayti suaboed, altboii^b ^ou may from the atudy of tbe«e worka 
bi^ iratily enabled Ui'i^ia mndals, mcutinns.aud ccrtifieatea, which to my mind— although I bold mauy 
' nob — wonld b<r entirely worthle-tK witliuut tbe practical inrt, aa tliere is more valne iq the little 
ig«r eS the pneUml man than in tbe whole body of the thfrorist. 

I have toany lettera of recoRiraendation from Dewly every trade journal both in England and 

abroad, from a few of wliich 1 liavt* great pleasure here to give a few estraciH, and I am pleaaed to 

it^y tbat many of my readem — nuHoltcitaiHl — baT« been kind enough to indite in the fuUowinK terma : — 

una letter duti.-dtii.'pteiaberl!i, 18MI, the oelebrat^I tiaiiinman, Mr. (loo. Jfinnings, says: - I have read 

nrith interest your able articles in tlie Umliliivi .V«w«.thcy ore- In young pliimbtir^ Krai>i!> tf Kold, and very 

oful for referenouB ■■ : and in a sabsequent letter be iaya : "No one bnt a thomiiffli practioal 

liimb(<r can ind^e tb" raorite of yonr very valimbb' wntin^pt." In a letter from I>r. Knbort Elhs, of 

^e Raven S|irinK, Mitchain, dabnl DooombiT ItJ, IKMl, he saya : " yoar papers in tbe Enfiun 

M»ekmit, tbe very beHt w^iniitilio paper iu tlit world, dearly show inr tlial yon are one of Uie few men 

whMe knowledife and akill f(n hand m hand. 

Tbvee are only two Ictlfra i>iit i>f many Imndrcda wlnrli I liavo r^coived from the leading plumber* 

^9nd Mnitariani of the day. mrh aa XIr, Ducban, nnlbor i>f " l*IiimbtnK." Thin gentleman in a 

Itteriaya: *' I canimt uuderntaiid how yon gel tbrungb an much work: you arn made uf stool," Mr, 

IWnr* Awaliu. ani'lhcr ureal ftwtlior on aanitary roatlitra, alio ftdlnwn «p in the «ara<? •IraJn. Tlie 

Mlowiiig areafuw hastily pick<.-d friuuthc twroramonlionod trade jotmiaJa ; Krom thu lluiUmy \t 
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JNTBOVVCTIOS. 18 

" Mr. Davies really deserves great praise for the able manner in which he gives as the articles entitled 
* Praetioal Notes on Flmnbing, Plnmbera' Work, and Lead Working,' which are indeed interesting." 
Mr. J. Pnllen, when speaking at the Society of Arts' Booms npon my writings, Ac, said : " To quote 
the best aathority on plmnbing, scientific and practical, Mr. P. J. Davies aays," &c., &c. The BuUding 
yews, in a leader on the battle of the traps, says : " Mr. Davies has by his graphical method of 
striking ont the form of traps he recommended endeavoored to solve this problem, and we refer oor 
readers to his demonstration " ; then it goes on to say, " Mr. Davies' improvements are steps in the 
right direction." 

Mr. Daniel Emptage, Sanitary Engineer, Dane Hill Sanitary Works, Margate, in a letter to the 
Buildintf .Veiro says: " Mr. P. J. Davies has been doing good service for some time past by pabliahing 
in yoor colomns his practical notes on plumbing, and I, for one, thank him very mach for Uiem." 

J. W. Holland in writing a letter on traps &c, to the BtUidinp yetcs, 4th November, 1881, says ■ 
" There ia no doubt great good will proceed &om the opinions and experience of the several corre- 
apondents who have taken part in the controversy, especially &om the able and practical articles 
written by Mr. Davies." 

In ^e Building News of November 18, 1881, on page 676, Fairplay writes as follows: " Many 
thanks for Mr. Davies' splendid articles on plumbing : they make one fancy being at work when I 
read them." 

Mr. J. Pullen, Junr., the well known plumber and lead burner, says in the Building News of 
November 18, 1881 : " I only know Mr. Davies to be a thorough plumber, whose only connection 
with us is the unity of ideas, the result of training in sanitary matters &om our youth upwards." 

Mr. Hellyer, author of the ^'Plumber and Sanitary Homes," in one of his lectures, says (which I 
quote from the Building Wews) : " He was glad Mr. Davies had found out the way to improve the 
D Trap." 

Mr, J. WiUis in a letter to the Building News, January 20, 1882 says : " Your articles on 
plumbing are exceedingly good." " Mr. Davies' writings are too plain to be misunderstood." 

In an article in the Building News, March 8, 1882, on the competition tests held at South 
Kensington, it says : " Mr. Davies practically exhibited to the competitors some capital specimens 
of lead burning, and if other experienced plumbers were to illustrate different branches of handiwork, 
these examinations would be the means of conferring great benefit upon the younger members 
of the crafL" 

In a leader headed "The National Health Society," in the I'lumber and /M'crator for April 1, 1862, 
page 76, it says : " Some lead burning was done by Mr. P. J. Daviea, who, by the way, has lUready 
made himself famous by his inventions and various workings in the different branches of the plumb- 
ing trade." " Mr. Davies performed some excellent specimens of fiat and side or horizoutal burning," 
it also says: " and m the production of some first-rate specimens of upright lead burning, having the 
appearance of spUt peas carefully laid in order," also, " We could well do with a few more members 
in the plmnbing trade, who would take as much trouble to instruct brother tradesmen as Mr. Davies 
does." 

Mr. Buchan, a gentleman of no small standing in our trade, in writing to the Plumber and 
Decorator, ea-ys: "Sir, I have readwitli much interest the able articles by Mr. P. J. Davies," and in Mr. 
Bnohan's book on Plumbing (see the fourth edition, page 289), he says : " Mr. P. J. Davies has both 
experimented and written much in connection with plumbing." 

A letter from T. Moore, a forty-year plumber, of Raymond Buildings, Gray's Inn, to the Building 
Newt, May 15, 1882, says : " I cannot imagine anything more simple than the very practical lines laid 
down by your able author, Mr. Davies, who I consider has given to the plumbing trade a first-rate 
method of setting out the principal part of their work." 

Another plumber writes to the above journal, May 5, 1882 and says : " Had such men as Mr. 
Davies stepped forward some twenty years ago, with their systematical teaching, we at this time 
should be in a far better position. Mr. Davies' plan is the correct and proper method for every 
plumber to adopt." 

The following is a copy of a letter sent to the Houte Decorator and School oj Deeign, dated April 
92, 1881' :— 

" Sib, — Kindly allow me, as a subscriber from the first, to express my best thanks to Mr. P. J. 
Davies tor the valuable and prompt information I received from him on Jime 26, inst The advice 
about work he then gave me I find, after a good, fair trial, gives every satisfaction, and shall count on 
him being one of the best friends of a young plumber. By inserting this in your valuable paper yon 
will greatly oUige. — Yours respectfully, J- Jobsos." 



1« ^^^^^^^^^ IKTHODUCTWN, 

The followinK is a UUet to tllft BatUins Sew* of Iflth October, IHSS ;— 

" bin, — 1 bc^ to offer my thaiikH to ;ou for tke practical articles whicb liave appeai'ed io your 
jimrual ■>» plnuibiiig. Tlioy are Tory good tiiid pmcticit) to tLe back-bono. and liav« Ikici) tl)o maanfl 
ff iKrfcctmg mauy a ptiunbcr. 1 waut ia know whotlior yon ioMad to give a foir acticleti ou pump- 
wurk, ua tliiH 18 wry luudi uocdcd. c&pccially aiunii^t tlio working plumbers of London, fur tliey very 
rari'ly jji;t a cliaiici? to seo anytbiog of tliis branoii until tJie job liaH to be done. Of ooiirflo, full-paid 
pluinbers cauuot vci-y well ftay ttiai tlicy camioi do it; otlicrwidc the ' »ack ' i^ tLv rn^ult. I am toid 
Ui&t Mr. l>avit-» i3 a lirdt-rutc country Iiuiicl. nod. if so. ht: i^ tlio very iwrsoii tiiab can lay down ttomc 
very xiiuplu rule whereby tbe Louduii plumber could do a [lump job, Wliat '\» wanted ih an insight 
luU) tbc old pun)p<t, eHpecially for ropairs ; cbe tixiug of ii jack and also a liftpamp, the hizc barrel 
fur a man to work easily, and the aijio of air-chambur fur Uiu imiup, 1 aiu ouru if >uu will lei us liuvo 
soiiietliin^ of iLe kind, yuti will, as you haw done by ^mblitthiii^ the uiht^r ai'Licli^H (e^pt^cialty Uiu 
lead burniug. which I askod forj, bestow a great favour upon tbe phitubijig trade geuerall>. I should 
not like to in any way nUcrfere with Mr. I*. J. Daviea, but sltall not think bt» articles are complete 
without pnrap-work and WHt«r a«i>ply generally. — I am, Ac.. .. PLuaanB." 

" Modul-buildingti, Mint-xti-cct, Borough, 
UDtober 9tb, lt»2." 

In another lctt«r to the iiitiUii»j .Vnn> of June ^7. 1H84, under the heading of " Plumbing." 
written by S. B., may bo seen tlio foUonin);, " I do not bolivvo that there ut any work on practicuU 
plumbing oxccpt Mr. Davie.i' articles in tbix j^iajwr. I nndertitaiid 'practical' to mean a work 
in which full and ample directions arc given to tiic inUtUiifeut amateur. That ia juat what several 
protontjone works do not give." 
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NOTICE. 

AU technical enqoirieB nspeotiiig this work moat be nude and 
addressed to the aathor, who is willing to uiswer any qaeations 
relating to the snhjeots contained, and who may be consulted apou 
any techoioal question on Flmubiog and Hoose Drainage. 

Address, P. J. DAVIES, 

78, Eabl's Coobt Road, Kxkhikotoii, 

LoKiwii, Ehouiid. 
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usnd talnovn U Pattiiuo&'i pmcea^ wkich vill be apoken 
!■( hnvafter. 

R«tiinuiMr to tLo load ore, let at «ee from whcnoo lad 
hnir it ■• «bteiit«d. Tbo Snt qooation hM been portMUy 
mmremd, nMMily : It ui duff out «f tbft «Mtb, ud It u 
fonnd In Abvnduia* in ftbniait every part of th« wovld. 
'ru& Ci>mif>i ninent luv* alwaja bwa ttiiwria In tracinji 
mineral tnil. 

Vbea tlic^ trace the minenil froin iHv Ixittuin of a ralle/ 
u|>wBrda itu kiioim u oliondiA^, an4 Uti! rAimil Uw c(( 
miiMntl ao found an k&own bj tho juum of tliMil Mane. 
Wli«tLtka]rdigor boTafortkomiaera], it is known u >co- 
■laanisK. Tht^dlg or boantha ba!nBtriirhtan2teato<«oh 
olboT in till) luppMed dirorljan of the lodo. Wbon dug 
tbtjr often ilri*o hMdia^ Into oaeli otber; in foot tfacjr 
tfaonnubtr bosMfoomb di* earth balow, and cxamiao it 
wi(Iit£i> fcannnil attentiofi. Aftcrwaid*. ahauld nnjr 
Blnandba Indcad, Uio muMr'n next jub Is to ma) the 
lUiiWlI'm of tb* rain or loda, oflcii dririiit' ur iiumvlliii^i; 
an adit whloh diall aot m a working nitnkucF. and dni!u 
iIm mine at tho aaaae limo. 

Tbo lode it tkoa tnicl(i>l nftim from Uui brd of a riTfr t« 
Uw biiibMt pi^t of a lull, •vr to what i» known aa th« 
"brau." nrkeadof ihi> Ti-ln. 

8hafu an oflcn Pink tbrough tha aid* td a hill, and 
w tbo mlnen an an^M to moot oaeh odua- aa directad 
br Oieir " Captalna." 

I nsj monti'in that aa^^ lot of tnnai, bora foremas to 
wiantrr. hM tWr p«onliar titU. Tho prindpal mnn of 
lanliiPai. ail ma* 1w nxnoctad, ia tha " Puim. Tlic man 
dinatljr unilm* nim ia uia " C^tain" ; tho num nuder him 
an Uw undorKTound and " Onua Captaina." The work 
h( mMb far tbeaa latter men la to aupcrintend tlu piv^rn- 
tiOB, cleaiUB(, and dnanng of tho ore, and uI}i4t work 
oo tbo niifaeo; boDoe one naaoo why thej an oallad mai 
oapUina. Tka eap«nUia look afwr the ODiBpa, tiw tuuier- 
jifcj Q^ (fap ohuidMCVL thaflfj ffallarfaiL fto« 

llian an two nlnini oi minm^kiuiwii aa the nndar- 
■mad and vurfaoa men. ^m vniMgtmai mon an 
diTidod into t<ra K»t)», "Tttlnoia" aad "Tnbutan." 
l%e tutaaau dnks ttw atuift and mta the andargmoid road 
ar adlliv gaUenaa, Aa., vbUat Uta tribatan aaka on of 
IhaM nwda to get the pniioiu on to Ibe aoifaaa. 

Tfaaaa tribnltfa ia nali^ an apecolalota. Tlio ouaar 
(MtMfk tlw dtl woaay) tby aam la by pareentage^ and 
vaiiea aeeerding to tbe autkot, and aooordlnc t« the 
nlMcal, wMeh at ttnea la yaty wideir diSeront. Often 
thajrenaam ISai or lla. ia tbe pound, and at othar timea 
not Od. in tbe puund. 

It Biaj i n l aw t jun Ui know in what wm* tho mluar maa 
to wwk. I will (all TOO. Hia ouetume when at woik la a 
tigkit-ftUiiiv flanrael nit, "'*^'fi'*'T atrnplT of a ahiit, 
tnuaara, «ap, and atraog aboaa. He baa a brMd-fannuned 
hat, w4tb a UgkC In tut front, tuually a caadlQ, and a 
bmp of elajr to flaaael tbo oandlc to the bat. Pullr 
a^Bwpad, KWMf ha voea on Ida rant ibrouifh adit, wall, pit, 
a> ttafi. at Ifaaaa OBnctng to laddnm, fto., pnrbapa fint on 
««» itatfe tbati on aneUMT. At tbaea not a brMlli of air ia 
la ba fan. NotUng aaa he mem injarioiu or ^amal than 
a jooTBay Ibroagb tbaaa laJnoa by oaa'a«atf. to njr notbiag 
o( the diSoally and tadlfmanaa of tbo taak wban oplor- 
ivf the aasM, In faet, to a Mranfar mj adviee it. not to 
altetnpl to iro too for at ona jooniajr, man eapeolaUy U of 

I have bcaa lu manj lead mhtna and <«n aay that of all 
alaaw I know {aiaept a Sft. banwl drain), the lead mine ia 
[he wm VDtat lo ospkm. SbouU yva liku to vUt a l«nd 
■nlna, i lenaawaiiil jnu to Uka a tnp down lo the fanmua 
TMnar Uad aiaaa, war Itocr Ferrani mi ibo riirar Taniar, 
dMdlnf X^*vn from ComwalL 

^yfON jranrwif lo b» dcMoadlag Into a mine, and at 
Iw* ta have raaiih«l ibo bolbxn. The fint Uting la to 



ntoop and make your w^ flhxougb flia nanow Lerala. 
Perhapa aftor & few minutes' walk you will bo atartled by 
hoaring aoundii ; and, rrt^tly ta ytmi aururise, roll wlU 
Bnd a miner at work. loa will »o« eaiuuthliu: rusUoiay 
in tho dirty -lookiBg land art. ThcM may ba In lumpa O* 
nthoFwiao. Pfrhxpn it in an utv which fxmttirt* moeh 
iul*ar ; thrrn thin orii will nr>L have luifh a ■bluing', (peoUad 
atipaamnce. Turliapa ihe nro ia moxl boantifuLly ctiuitlad. 
Thia ia on withr>ut muoh nilvor, und in tho purwl fralcna, 
eapeoally if found in bulky baUhos. The miiur pcrhaM 
tc'li you thul 111) ii in A liiwetone i<(>ck, uud ia d<>inK vcU,; 
or jKihikiw he hai jiut hit upon Bandatonn; herv hia Inboon 
ouaw. 11 iniifht be that he has oonu aoroaa a bud of abiie ; 
thi]i ii Hudilifii death Co hll work. 

He iiiAi- It'll you that lu la at work on th« left or right 
baud aido of auob and euoh a hill : or that he may be 
working under th* Tmiiar rivor, mid thai th(< tend ore ia 
irf!t\tinL\ty lonnd alantliiff to Uio loft or ripht of the rook ; 
thnl- hn like* it tn oonCtniic to dip. ttle- TIq will alaa taO 
yiin ihit a lodo ia dmnly a HMuin or cn«k in tho alnt^ 
filltd with o Tarfoty of minenla, euoh aa aryiita1h>od alUca, 
or quarU, or fltior apar, oto. lie will alw tcU yo« that 
thoro ia aa ctrtAintj- with niin«nU vmdji ; that thay nw in 
an eaatorly or wpNtcrly din-i'lion. uuJ that they vurv from 
a vory Ann layer bi 3i) ur 30 foet in tbioknoea. IId will 
porhapa any that tha "deada" are ao gnat that it ia not 
worth workinff, meaning that It ia noariy all nibbanh. 
ThM« " dnHtds" are often oeon in grvat bvaiM. like Ibo earth 
ttin>wn up in a quarry field, ate. The miner will moat 
lltfly aim my that than ia a miner or two at worii below, 
and {iprhapa aboTs btnuelf. 

Citiitinn !— Rcmombor tida, thn.t you mny, before ymi set 
back, osporicnco a sovoro attaiik uf tiiunp ; or if notdoiniir 
the journey, yuu will when you retiiv to reat at aiKht. 
Ton paaa on ; next yon onne to a winic. Thia ia a great 
hole or jierpondiculur ahaf t, uaod to eoiint'ct the (pdlarie*. 
Hura eainalimBa Uie- ynntKHt uan ia lUMoaiiar)- lu beep from 
&lliit(cb«|riir. Tbia trioxi.-. ai tiiii(.-ii, alauuL-ta aa a ventilator 
to the Kalloriix. I may add tbal Iheeo wrin^ee are neatly 
alwaya infeatod with oarbonio aoid.aad that tbu ventilatioii 
la invariably bad ; oonaeqnently, the lead minet'a life ia bat 
■ abort one, though, to far aa ontward appeamnoea go, the 
miner may aeem to be a ationg, robuat aort at man. For 
my part, I aay that there la no reaaoo why a load mioe 
ehould nut bo propsrir rantilaMd ; and t wooU have it 
enacted that th^ enouldbo alwaya worked on a prinopbi 
that would giro paifaot vtntilation. 

Tbe load mtno la worked on a amnowhat ^*—Ma asah 
to anythiniT I know nf. A mine, diridnl by uallarfaa and 
irin»ie into mmpnrtmvnta, aay -luft. hug and Mfl, Ugh, 
known aa "fiuheo," are lot by "Dutch Aual«m.''^oc 
Icaaea to any three to five miners, fur a matlvr ot tfai«o or 
aix nentha. A rioh redo may auddonly be nut witb; or, 
OB tbo oonlraay, ■ rloh vein may, owing U imm awbte* 
raaean freak of nature, have taken a bean, or dwltadla 
awajbi nnihloir btii "doada." Or, perhap* h luM guna 
up or duvii, Lo the dcliyhi of the trfbutere. BewuHmai ■ 
l»da which laavnryprunuhleono "lakoabontw" bybaing 
divided by another loUe of nothing man Mr Uea than 
••deada." Farhap it U aU "JlnokaiM" (ilata alay). 
Hare the miner moat aearab (or hia rlob 1o«k Ila m^ 
not llko lo proceed with thia aearob, tbouzh it ia porhaiia 
within a few feot of whnn be ia at work. He mj co a aa 
diaboarteuod with hi* pitoli, and ivdgna hia work oa 
parmont of a fine of twenty ahlltinj^ 

tX eonraa Ibe ore baa to ba brought U tba iOflBoa or 
graaa, eriiioh may bo and ia done in many wan. 

Xuw, auppaiing yoa to have made a thurouifb ojumlnali'ia 
ol tbe minu, and an afain on tba "trraaa," ym will want 
to know what ia dowt with the load on. Now, aa tbo 
galena when found ia anartwiy erar in a onBoleatly mm 
coaditina for roaatiug, it haa to be lorted and olnaoed nnm 
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ft lob of Mrthf mattvT. Bom<<tiinE<a tif *'hanil drosaing" or 
hy thn tao of tiovo*. «Ut. At diiiM it is thoroughly iriuhnd 
in dtmut and Iniug-h* of waUir, tha ore berinif st-invA wil.h 
nhtiv*]*, obi. TliiH is Icnovii m ths "■landing bii<ldle" 
■jTHtcin: it U iHmi«?th{u)i; liku wiuhinK tn-nil for ptiMUirvm' 
DNO, etc., hub whflu then) U u ploiiliritl *up|ily of water tlM 
an nwjr bo adritutit^Miu^ty wanhtiii in the trou^ha. TbiJ 
u known ft* tho "running nuddln." 

The ii«it oporstiDn ii Om onuliiity, bmiklcing, [nnrdaiiig, 
or poaodin); (it ihe ore. TtuaiBBjPMdouitin vtmuuji warn, 
wiui ■tompvnt, with roarlar uid ])cMlc, or with a rcgiiW 
Bteain r-rtMitng mill. 

Aft«r tbo tfuahlng or atoatpiuir U oomplotcd, th« om U 
wwhed, ftnd Ilia fino ant it CAitiM formrd through a flno 
aiflva, eto.,uid thn finci am alLoved to lottle In the ^ts, ate., 
whiol) u« ofton nmnnotod to thn UMtap'mg mill bux. 

Of oonn* \h» «t>j<ii;t of tliu stiuii]>iii^ aiul witahlng la 
ondontood to mpan thut it U ncupBMiy u> Itaru tliu uro aouiU 
mad cloas. or frov from thu "duo^n." 

Kelt u the "niuldnK buddle." This !■ simply a trough 
at th« head nf nnottK^r long H^t trvtuirh. Tha Ant ttocurh 
ia MnuathiiiiJ tiku ih'i' htiud {iiu of a irtLine or outjiig t>Ho 
fMie Fij^. 1 2]. iiut tlui >M!Ou<l UuuK^ U Like tbe table. At 
uia fuut (it tjie ii<--(iuu<l ur laajg icough la anuthec trough 
Liko tlict tuut pan ut tUn tttblo, 

Th« ora ia put Luto thiri troiigrlt. U)d a (pod flow of watar 
U nnde to plsjr on it. Tim rav U nnxt knoolnd about with 
a Uud of aoramr with tonff huidis. Tha walor in thi« 
yny cairles on all tho euthr matter, jmd loavoa the 
inlnernl twhiod. Ifott in rnkinn tho om. ThiM is ontj 
auulhor Idikd of "oicking buddlu," for the butter cluaniing 
•lid ilatootinFt tho liiior particlui of oro. Ueni tha om it 
plAOod on * (half, wntar u freulj- adiniUtKL and hy oonat&at 
■ad atwuly ajfitatiun tliu dirt is ai,rtiei &waj, and the 
hMTT ore Itft uiKui the Hhut of Uiu tuck, whiuh in olao 
naUad » end)''. To i»nolude, I niuy nay iLtit thin Hf xtein 
of waohing ia biuudun tha uriiiviplv o( tUu ditlKi'viit tip«ciAa 
Kntcitiva of the earth ana •jrv, IIlo h>!t>tl tint belu(f tli» 
heaHMt. After all thU iit dciio tho oro i« mixed in oBTtxin 
qiuatitiM. and fa roaated tn a T«ir(ir))«ntliry fiirntiqe, and 
m> the Kalana ia iwluued to Ita mctanio ntslo. 

The lend on i« apnad out over the hearth of a rorerbiTa- 
toiy (ucnaoa. Tho tuniaoo txrfag rod^hot. tbe hoat aooo 
eaiwaa tha minmal to flow, and oo ita bein^ atirtml about, 
in Older that the air may have fm« aaeewt to tho milphtirot 
of lead or pilvnn, tt eeavaita it into a lulpliato of Inid. 
Kow the fiumee of lead oonvoy a miu'idmibln quantitv of 
the metal away, eometiiiws aamuoh lu in jmr ofTnt. Thn 
flnaa, tkcmf on, ihoutd he of Miao (»<iuidvnibl« tunTt^, ao ■« 
to eoodena* tho ftimta, and thus «atoh the mi^ul ht'ul in tho 
Bnoke for twamohing and othorwlM treating. 

After tho twutiu; hm lx.-v!i [»iuclQuud fur lomu time, tho 
nld akfanmin)^ or wlmt u plmiibet' wuuld cull ilruu. from 
the last hit nhuulJ W ajpun ibrowu LatolhiAhiitoh, iiud wu1l 
•timdupi tliru ruu the lead dB. Next tlio hrv ia rudiici^il, 
hkI ■MDBquttiklijnu thrown ap<i& the load, whi-h pivtiii)(>a 
rfttaata of lime, and Mta free the oxido of ImiI. Ni-xt 
■mlae the Are and run mora lead off. Now throw miiro lima 
on In e^cMiet: this rausea the alajr to eolidtfy, and It otn be 
eoally rniiored when another batch is to ho wcirkod us bcrare. 
I Monld statu that there ara rarioiu hioda gf hearths 
b«ull, aoinrdiiiH to tho coiuitrj-. 

SepiLPatlon of Sllven fpom Lead — Engllah 
Cupellation. 

Th«n am various imiiJiuJii (or thu ■bpurnlion uf iiilrcr 
fram lend. Tbia prouoM •■ oonduutcd in u kitvt 'it rutvr* 
becmtory fumane. wilb nionmhiu hLiirtln. TU« tuurth i* 
(oriDod fli an eUipauidal riu^ uf iraii, with nupimrbi oitriiA 
the bottom to fuim a kind of n><st, whioh ia Un<;d ap with 
Imie aaboa, noioteucd with a eulutiuu of pnirl »4ku, 




■uffldrnt to mukn the powder all^htly oohesive, Thie bed 
in innltnivl tr.warda the eontre, and into a point of about 
cmn innh in mirfaoa. After the health hiu rtood tor a weak 
or l«!ti day* toilry, it i« ready for uae. Tiii« oml and uptr- 
ihiiped hrarth in than put Inta n rsreiborLtory (uruiico in 
aiiL'h a maaaor that the Hamui will pUy over ite turfsiM. 
At cnu ilda or anil in aii a,ir Uaat, iliiiraa by a fan, eto., 
fiiod ict niich a m^iiiiAr that thia atmospherio bleat can at 
all tluioa pUy u^ii the aiirfooe of the lead ; a j«t of ateaia 
Lc aliM at timcM lutroducod to oondenae any fumoa paaiing 
ovur till-' hwirtb. 

Aft«r tha hoortli hon boon brought to a temperature of, 
nay, u 'Lirli rvd. th? Uiwl, which abouli bu kopt fluid in a 
pot oIoM by, li paurvd into tho hearth, and the blut put 
on. Now rahie tha liro until it reaohea a bright rod hn%t ; 
then the (ormniiuu of liliinritu. bymaeonof thoatmrii.phnrio 
bliMt, rapidly takan xiIoim ; tho load is, la rorLiity, Ijning 
roduood t<j drusi, u-tuuh ia allowod (by tha bloal-) to bo 
blown off. 

Thij4 blut answera two purpoaoa, vis., it keeps the 
surfaoB of tho lead alean, m> that the fire may better a«t 
upon it, and at a oettulii oxliluiti^ lieat : it also c-unveya 
troA oxygen to oxldlia the nurfws of th^ load. A< tbe 
formation of tbe Utbatwo tukos pWe, no it in by tbo btut 
blown off, and ta ooQactud to bu a^'^iQ oonr«n«d into 
motaUio IiMtd, which will b« epokan uf furth«r on. 

An thn Inad ia tliui rndiioed, mora fNnh fluid lead ie pat 
upon tho hoarl.li, whir.h Hiioiild be kept at a conxlant depth. 
Tho hearth ahouM hold from Are to lix owtn. of metal, 
whinh mny bo rudumd until there la no lead loft. Here 
the itilvor will be *G«a in ita bright fluid otnto, whloh 
will r<fmiiin. 

Wii«o four or flm tona of load have beoQ thn* roduc«d, 
and the mu-vi in tho lioarth ku boon ooneentnitod until it 
ooutuiiia abuut i-ii;hl poroent, of nlvOT. the flra abould be 
atoppud, luul Ihi- Ituartb withdmwn, and the otintnuU run 
iuto iuuuld<, Thvn « acoond lot of froah letul nhuuld bo 
lnat«d a« before. Tli^ cup«l should last forty-elKht tu Afty 
houTB, and reduce ijlfht or nino tAni of ItAd, more or lee*. 

Tha Secondary Operation. 

The ooaoeuLruted load hairiny tliodghipi-roortt. of mItbt 
now miuirus capuuial Imiitiiicnl. Tlw uuppl oa bcforo lued 
ia Vrou)(ht tu a briifhter rod hoat : 900 or SO'OlbatJleitdore, 
lU bi'ford, miilt->d, anl put Into the hearth, and tho strong 
current of air appUed ift before. The Uthaiwe tbtwa o9 a* 
in the first stages of rediicCion, until abuut t&ne Ions haT* 
been again tmucod. llinu we got somethinjf Uku SOOllw. 
of ailror. Tho uddlnff of froeh rick lead fa atopgicO, luul the 
tUver allowed to puriiy with tho heal. 

II«r» a aplandid phenomenon takes ^aoo, vie, the 
" brichtming.*' Tho fire ia then «top[Md, and the tiWti 
allowed to onol atowly. Tha Ittmp uf ulrcr ia than taken 
nut, and raady for roAning. Tha litharge produoed by the 
lait lot of rnluiMwl tondiariohuinlver: tliisUthargn iathoi 
rcdiwod to metallic: knd. and usoolly oontains thirty oi 
furty oan>^«i of lilvct to ihi ton of Loud, wfaiuh U LrrMted by 
oaneontratlan : then, after thin, tlie loud it tonvorted tnln 
Utlurge. vhan silver will ramaiii. Af Iit all thn Kilvrr has 
b»«n obtained from Che lead, let us aee wlut in the aso of 
Utharge. 

Pattlnaon's Process. 

I have oxplaiued one mochod of oxiracllns ailror froni 
Iciul. find how litharge may ba t<iniv,'-A, nii'i tlu< timnner 
in n-liiiili it is again eonmrtj^d into mi'tiilUii load, but hnvo 
ttiil loW ym tho mtithnd of pxlmntiiig ailvTir frijm li'nd by 
Pjillinwrn'" pviiiUTM, iiivitutnl in tho yoar lS2it, wliiih rwiUy 
in En;;l.)iid ».iv<-^ oti tho onrrago tnna twi> to thn;i- (hou • 
sMid ounuueof atlTcrfrmn boing thrown u'Way nnn>i>>Uy. 

Puliinaas'a procwa ia limply a mothoj of Aininiiiig the 
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l«*d «t ■ }ow html. Three or four t»iu of Iim4 ar« melted En 
a pot (oaUet) a ki-itli.-), iLon it lii itlloved to coal down 
(rnuIiwlljrMiid equally :bjwj iluiu^ a itiunlwr of iinall ci)ii- 
btla form In Ute luau. Thow orystaU ore nMHy pure 
l«*d, wliilM tli« other fluid oohUIim invportiontttaly mots 
■Over. If UwoyfCab Ar* li(t«d from tli« pot with ii |wr- 
fanuid bdlo, tht «rgtnlif<mu fluid will fiul through, and 
Itm poor l(«d may bo put into knulbor pot for annthtir 
meltui^ down and ■kiintning', bccuuM? in the Una okirniniiiK 
■11 tha aiWcr hna uol been rvmornl. Nnlico: Tlic Iliad 
roiud Uh) ddc* of iiio pot oovla fin) , Tliia muat bo l«i>kcii 
awa; and tliraim back ioUi the poU. and kept in Muult 
Imap*. Kow U the puonr I<!«d be *s»ia run dam, and 
■gam alloirwl to oool. a KiMnd skunmlnf <»n bv [wr- 
fonMd, BDd tbe lead liflml by iha ladla t> n nuicli tha 
pooni horn ti\v«t, wliiUt tbal left boUnd U not au riili iu 
Him M that laft iu tlw fine pot ; thv ttyataHieoA purtiou 
of the lead u *ubjuotod to thin tmatniMil iBroral tiinw, tuid 
ao It beeoinea pooror and poorer nntil at lut thorw U not 
maj rilror to be obtained tmm it, whim i I U tiimod out na 
enaHMnial lead. The lead Inft in thn pc>t in *ubjwt«d to 
lUe kind oS tmtmmt aetcnil titnra, until at IaM a vwr 
ridi land, highly oharmd vith silver, u obt^iiuid. Tlie rich 
baid i» tlMm Mwl to the oupullin^ furnace, and Mducvd lo 
litbarsv, a* before niulteii of. L ahould aay tlut Iron ten 
ttt twdve pot* are ofun uaed. all aet In s row, for Uiui pur- 
pOM. Say that you ha«s s Vo. 1 pot, wlitch in unuully tha 
nUddlo one, hdiHiig eight tona td U*i. and chu Ii-dd u> be 
Jnrt rnr*r"'— ' ; tha dUBuner ia than AUud with tliU 
oryataluMd l«ad, which i» brought tin, knil Tir a tvw 
aeoonda ailowed to dmin ; wh«n with n drildil twJst of the 
wriM the oontanlaof the alriininw ia Ihmtm into pot Ko. 3. 
TIm laddie !■ n-waiaiad aod oUaned from lead, and the 
aldmmlngag«larapeaiedBalili«ay,faartoii*of the metal hare 
bom aldnmed dS lalo pot No. 2. Sappoee thatdirhtDuuoea 
of ailTvrtA the km wemla yonrftrtt potof ei^ht touof metal, 
but attlMflntikiiBBiiBg you akirn elf four tux* which have 
only two onBoae at rilvBi' tulhu lou. twro it in nUin thAt 
the flnl pot ninal be ptDpankmaUily ao much tbe rioh^. 
Lei the ni^ feed be put ou the left>haad aide, or iu pot No. 
8, and ptoeeed to nott down aad •1dm another dg'ht loos. 
Ken yon g^ *^^ t^''*'' °' ^^ "'^ ted and ewht tone of 
poor bad ; the Utter only haa two ouaaea el ranr to the 
bw, whihit the famsr hu fanHeoB onMM to (hetoo. Now 
iMudt the lead la pol holding Uw fourtMo onnooa to the 
to*, nd aldm It wuh tbe sum proponioml ncoeie or gtia 
{ordnar. aad throw II into uuMber lo4 of pota. By cuu- 
tbudog lUa prooeaa yon gwt the leed exeeedisgly rich in 
•ilvnr, and when them to m nnob at 340 eonoM of snTOr 
to tha too, tt U ready ior the enpelllBf fumaoo. Some- 
timM the lead la btooght up with 6M onnoea of dttmt to 
the ton bifbn talnu to the cupdUng fumaoo. 

Plumbic Oklds, Mflwlcot, or UthJtrgtt (Pb. 0.> 

Thla, M 1 harv alroadjr aspUiacd, ia ubtoiaod imn lead 
by froeiy eaponag il ia • nu>Iten etarte (o tbe osidixing 
Lnfliwnoeof IheMomaa atiikeephere: aad, If the tenuMrature 
be kept below the laablng point of (he oildo ptodueed. a 
veUow powder, "ntaMoot. or druM. will be pcodueed: 
but If tha haat be raiaed aafliniauly hUrh to aiell the 
neoUlagoxUa. thea thea(deiirwilll»ay«Jlawacandinak 
yelkm ofyatalUiM maai^ wUeb to Iomwii aa litlutrg*. 
TTieei Iwo prMloafat dil^tr wjdelr in eerlaio nhyiioal 
qo^tiee, hni ebatnlcally thry are IdenUi-al wHh naoh other. 

The nnaaf utme ot "auMlnot" » w follom: tJpnn 
• flat hearth, aud In a rBrertMratorT fiinieoo or oven, le 
npcMMl the BMtalUo bad, wlilrb ehould bo keiti at a low, 
ndbaat: thethaafoaldr, or druae < which It tbe inaedoat), 
B«*t be leno-ed •• It b pnxtuod. Afln^ thb it i> freed 
by griadlng and «alMn(u«at invifrtHoa. TliU grinding i* 
den* ntdw «!«* etonM, whlob nduoM It to a alele of 
jaUow>K>lMUW Una powd« : It la then agaia Uirlgated or 



WHuhed, whereby the finely divided rn]M«tc«t in earned in 
niiflptinrinn by thv wulur, bd(! dnpnidted in ueottliu); thuJ, 
from whonoe it is roUuctod. 

Red Lead— PbjOi, «2 PbO + PbO,. 

Aa the plumlwr htw muiih Ur do iritli red lend (al>o kno wn 
as ralnlum}, 1 irinyndd thut mnwricot id the b<uia of lhi> pig- 
ment. TheoaImir)iig'i«<Nni(!uetiidtnafiiniai<eiamtUrtotluMie 
dMciribtd. Thenuuaiaot,ordr<Mii,ii]aidupou tliubcdof the 
fiuTiB«e and carefully boated to a tempciral ure below that 
of the droeeinK atoffe, or between £4Qand<!00''F.,nt which 
boat it ie exposed to the ottti(n[ibiTp. Ily cgutinuiil atirriag 
for abant forty>ei|^t heun, ttic hot auraplea Kot to a rfarA 
rvd, wtifrJi, on eooUog. wlU eliunjru b> a bri^t red. At 
thiit (taitB cloae the oven, and lei it gradualfy oool; aftar 
thin, (frind aud tuft il fur luto. Purerodlaad conbe doteoled 
by bcotinK' il uatll it aHsuiura & yellow tint ; but tho brick- 
du*t aad etlier ioffn'-iitinU um4 In odulleration wUl bo of 
Other ooloure. 

To retom to our lithnrjiw. Wu hare eeen how to make 
It, bat now it is rcHiuiivd to bring it boulc to ita metallio 
etote. 

Litharge melte at & red hoei to a cdear, truiaparient, 
or uiiga -coloured fluid in the rc'tforbcralury fumaoe with 
alxiut 10 per oent. of ab^ne <iaul. The furniuw l> forraod 
i>f Hi ferrugiaouji a!vudwhli-hise;^;:Iuitu-mt(Hlby netronpHie. 
On aUrge aoale thn ch«rgvuf Utixamv ii. any, three tone. 
TliJH ii mixed with coub aud iutruduned at onoe. Toward* 
the end of about fire beurs the cbor^ ia mill etiired, 10 
that the whole may be bruui^ht into cIum oootaet. 

Ilerothe eharge Isinade Into molallio load, aad ponred 
into pigi toady for market, ko. About throe taaa of 
litharg* will piwdaoe 43 owt. ^lt uoud luad at a uu*t of, aay, 
2/9 por toil, whloh b prinnipully for lubour. 

Whita Lead. PbO, COi— or Carbonata of Leail. 

Tyaiamanafaoturodhylwodlfleraatmetbada. TbaoMoit 
ia the Duteh method, which eeaeJ rt eof wpoeiag thin ehaete 
of metallio lead to the ootalnaed aetion of earboele 
anhydride, water vapour, aottiB add. and aCmoapheria air, 
amialod by alow, gentle boat of from 1D7* to UO'. The 
oompononta an ItS parte by wd^ht of load aod ii of 
earbonic add. 

The Duloh method ia euTied on a< follow* : Tho lead 
iaeurled up and put into email k'"* or •arthoaware pcite 
whirh nuitain alMut u pint of crude vinepar. A ataek of 
thmn jubt ia then pluccd in harwdung pite, epeat taa. 
&«., then aa aboTO noticed a certain bent is genetalaj 
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by tho Butnure. ^s vapoiirof the aoelio e«ld Una 

aola upon the leiad, and in about fcrty-eigbl day* the 
laifaMa of tha abeela of lead ar« traaKfunnKl into enaly 
muH*, wUah eenlee are tbe oarhouato of lead. They 
am ml off the nwbdUo Load bybnidbig tha aboeta haok- 
waraa ■"'l fkirwarda or otharwiar. 

TIm earbonate of lead thaa oUafaied ia washed with 
water, grennd fine, and dried, after which it taay be 

KHind in nil. Carbonate of lead (■ laeoluUo in wat«-, 
t maybe diiwolrrd in nmtiaoir dllula alttto acid. 

I may explain the theory of the above proeeae aa 
followe, which abonld be tbnrniifrhly iiadonood t^ my 
reader, beoanae tiMB ha will be better able 10 nndenland 
why load pipes An., are eo often holed Buddeetroyed \»f th* 
aetion of oerlau ahwaiaele :— 

Tbe rinegar vaperor wklob Is rmimd by the fednentiiw 
hnat nuply acta aa a oariita batvroen the ourboBlo n^d, 
whidi may be evolved tram the taa aod tbe oxide of lead 
geaenUed miler the '*■*■■—" of the aeSd vapoar, a neutral 
■eeCate^ « eubaae4ale, and a carbonate being pcodueed la 
aueeeedon. This eh«ni(eil aetloa slowly tiarela frain the 
surface of the lead Inward*, or. In other wunlji, ihi* ehem- 
Ical action Is due to tbe faet that, llmly, a Wl acetate la 
formed, and tho aoelio acU ia aluwly tonnl ool tragi ita 
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DSE, NATURE, AND PROPERTIES OF LEAD. 
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Mmbination hj Out etryiOMti idil whixh U erolvvd from 
thn uiitrifvin^ organin mnCler. nnd thiin it i» tnabltS to 
otaaiaina with nnothor pnrtton of the lead vMoh liei be- 
nnath ihi? staIm whioh wrnj flnC formod. 

TliiTo luo nl)i(.-r methods of inaklnx white lend. Tha 
followinK u of B moeo Trcoat (Into, and oonidMa lu fvcmin^ 
anbaeetaW or labnitmte of lAod, vhieli i* dono by boiHn;^ 
powdor«d lilharga irith th>a noatnd lalt. Thfti bring tliiM 
•olutUiD inta aonUot with oarixinic noii] (run. Ths esoaM 
of axi<i« proviuu-ilT taken up by thn nnutnd mit t* innlmttly 
pre(:ipitAt«l, ur Utmwn down, nml tJiU ii thf wliitr Ic^iul. 

Thu BcluUi^u is sjfata Uiilui vrith litburifo, truntod with 
carhontc iicid giw, «nil trmy Im wcrked ovtr »tnl ovor kifnia. 

How to d^tvrt pur« vhite ItnA : Diiuolvo tho load in 
nitric or &(wlic aL'itl. uid ]in>i<lpitaU! tJie IvaA wit-h nutp'nilo 
of kmIa. If cliftllc be prMtent il will itiia « wUili.' pre>i|ii- 
Ute. ii oauliu aclal, ho a(li1»d ta t]iv Aulil. If i^ulplmlu iif 
bad or kulp1i«te ot btwytu be prcouit, tlii« auLntMiGa wUl 
Aot diaaolv« in tli» nliove iidd«. 

The Use or L«ad. 

Tha lUM to wUoli lead wu put by tlia asoiaitfl wen 
miuih kbout thtttMina naiit prMcnt. •nvo and oxot'pt thnt 
■irfal nwumgrer of dMth, the bullot. I wauUI Uuit wo 
wBToforthiB reo&on atlll in the "goliluu ago," whra, utOvld, 
uya: 

"Xn v»lli )nrafal,Dor t«aM. nnritiust, nor miiuTnl, 
Kur ilnim wm n«a!rd, aor tmtnjwlB kiif r> touail '— 

[nB(«ad of being in thlv ago of iron ftad lead. 

Wa r«ailof Icadeu iiipai from tha vei; dawn of Uatciy. 
They wcm mucti iu«d iu tha olden dtiea of Ana, Kj^pt. 
OTen»<, uuil Syria. 3>avid uied leeden pipea ; Archimcdca 
ubmI WJ pipu '^■kL enKinna to diittributv u'litur in Hicro'a 
■hip. Tho taaraMia sand gHTd*..ii>> nf Fnl'vlmi wi.'it* mippliml 
with watar ttitvugh l«adim pipes. Lcail wua ahio uaeA in 
other waya abont theae lemoes. What I ronildur to ho 
moat mtmordliiary in thnt tlie ancient plumber* geoBrnlly 
msdo thdr pip««, ■« wo molcu o<ura now, iiumuly In Iftfl. 
Imxtb'', "■^•ch Utipp«tt4 fa Imrt trijiinatnl, iLoujih omtna- 
oualy, with tha draw-bcmah In or about tho yaar 160C. 
Cnniitiuttinuplt!, fnrmaay agm paat, bu baan auirpliad with 
wat(^ thjvuKh leadsn plpoa. haid ia nmoh na»d by tii* 
piuiitir: glua maker, mi potter; aln Iqrtbn riinniatfor 
many purpooon. 

Sheet Lend as a Covering for Roofe. 

Shcvt Imd an a corarinit tar rr>ofi wi> can trnoa baok to 
the early avo of buildintr. whirh, nrrorilinfr to Orid. murt 
haTv bnn in tin "ailrcir >««•" >^ it htu boon uiuutrr- 
nptadly naad «*«f siDc«. Wo elao <«ii traco tho act of 
mutg Uw table or fnune for caatlnff aheet lend to nn 
Inuneuw anUqutty. oiul Um modi^a of kytiiif thu l«nd on 
nmfi have nut in tha leuat imjrruvL-d, but, on tha contrai;, 
iaaamuch aa ih&l half the lead ie now apoilul by the fanny 
laed layvr ectllnK In the anirlce Uio ahaq> n-irh box tonta, 
to civB what aoma may cmII a flnlMh to ihii wurk. Though 
I lor oee Wc* to aee lAx olaaa of w.^tV, ■/ </ upnuriinti 
IBUkout ilHfimflH (0 Ih* Irait. IIiindii'ilH of linL<>« hitro 1 
aaao 7Ib. lead diatiVHwd in ihe aniilM lu 'i and icry luin- 
■lonly 3tb«. lend. Thiji will be lho(«iiK^i'y fpoVcn of under 
the bead Lead-laying. 

Nature and Propertlei of Lead. 

Sffmiti Pb (inxnttUuk' to Mr O, Fownea. Ph.D., Ihe aqui* 
Tak-ntof laed ia li>S-50). CmnAiniiifi nrtg^t, 207. Uptrijlr 
gntv'ly, awxirliiij !« cJrriuniflan'X', Niy, ll"4.). Ci-lotir, » 
Maiali jcri'y lint. Jtiwily r•^0ll•'t.1l tDirr-iLiI of incntoscd by 
hasuBarinir. bf<ntnne hot and ojioiia ItA ilaanna. t'u*iHg 
oMitt dllfvm, fn>nprally about Oli" ; it nlwaya lien betwoen 
iD4* and cajj*' Fuhr. If huated to fuaiun in tho lur it 




soon b(H;omcia oorarod with a pluj- of iridpoL-iMit cvlunm, 
reniLllin^ from the formation nf a rh'n polllcli^ ai tho 
ortdr. If a rery »tTnn)r hc.-it is s[>jilieJ. It boil* iind 
evnpor»l<w, anil if o-ipmil to tho nir, it siimkes «.ud 
forniN a vi-ry prvrtty aiKlit. It afTonla a gny aubaiiiliL-, 
wliirh ctinipi to anrthinif oold. 3ifdi4ti, OJ (may b« 
Horn tchL-d with tho thumb noil). J/d/ZflrAi/ify— It oooupiae 
thtt kuvunth plouo amongat tlinmotahi. Ttinttitjf, extTV>nu;ly 
low. A wire l-13lh of an imib brmkH with a JKIIm'* 
strain, or, whut nia.y be Uia xmivml ntlo, Inv than I -'Jllth 
Ibitt. of irun. Blaatieilfi, rcry Icttlo. Siiaromaeu. — It in 
nut aoiuiruua liko m-iuy other metabi, althoitvh it anewcr* 
tho [HiipoAe mnoh bMtw than iron ptpae for tpcnkin^ 
tubM, wWrh is owfnjf to the anteouineaa of tho bore. 
CrfHalfiiiiiim.—LmA when oooled forma imparfoct ootahc' 
drol cijttala fern alao the Lmd Tree]. It oontnuila on 
conlinit; it booonica pormanenllT enUrfred by repoatadly 
hontinjf, ae con bo proved ky milk pantb Load tratunnita 
hoot voiy nlowly. Of tho innvm crnnman nietal« it ia tho 
won<t cundnrtor; thirrfrfiirft it ii good for hot water plpoa, 
oi^wnaUy whttn unnl in long longtba, ihou^ not gfoneraUy 
known. 

Chemloal Pnopertloa. 

Ijoad la aolublo iu uilria a^ld (Pb ' N O.j). Thb ia the 
most iiniMrtenb of all aoluUe aalta of lead, and U obtoinwl 
by (Uamimng oe miieb lead in the wormDil nitric odd oa it 
will Uko up. TWa ia puw wliitu und il crj-t*lliro» iii 
octahedra end divalvm in «ighc porta of water, and when 
baatad atrongly it jiold* r«d fumes of N O '. Lvnd cUa. 
■olTad in aqna-reeim i« chlondi of Imd. Lnut Te*U,~ 
Lend mav ho rwogniard, Int, "iiy tho Uock sulphate M>lu1>le 
in diluted nitrio acid; 2nd, by the white insoluble aul|jiatei 
3rd. by tho yellow iodide and ohroinntii- tlh, by tho 
Tvdiiction of the metal in tho form nf a, mnllriablo bMd, 
when any of tho udla are heated liutorti tho t»riw pipe with 
a ruduinng agent.. Load oan In dctocb^d in mn.ny wny« iiy 
sulphuretlMl hydxuj^u [seu Sunpoctod Weterl, Iieiid la 
eapabls of ooiabining with nioat mctoLi. ifuud wiiti a 
ttffiiiiiHl quantily nf fairibiAvr U rriitain* I<t{iri4—rtry 
important to the lead-worker, bnt not known. Load 
ecpowd to the action of damp air beuomca durk (viutod, 
which is proCoiido rb.O Let the artiou be conttuuod and 
wliit^ carbonnti; Pb. G O.i, or while lead, will tw pro* 
dncod, which ia cAii»cii b^ the twrbonio omd ui the 
atntoaphcre^ Thorofoni it la dmirahlo to keep tida {whidi 
ahoula aarar be of lead) on lead Hetema, atid also to prevent 
eorbonio odd gntting into tho lead cktenu, Uo. JjtaA la 
not nlTected by dry air ; it* bright surface will remain 
permiuic.ntly. 

Suspected Water [with Lead nntt Lead Teat], 

tTaring load in noliitlun, can tw diftenniiiFd by piminira 
oorrmt of "uipiturcltLHlliydr'ii.i'ii Hiydrci^'t'ti iiulpliidc; I'of 
h^dromilphuric mJd) (iwnilml II-S), wbicb in Wrt prepared 
with, aay, 1 oa. of Rdnhidont iron, F(-S, aiidabunt 3oxa. ot 
aulphiiri'o acid dilnlod in abniit ten partfl of water. Sul< 
nhnti! of iron will nl.-Ki lie formcil thiix — P(4 '*■ Il'SOi a F* 
BOi + H'S, wbi-nr two iiloin,'* of hrrlroyvn change ploee ' 
wtthonvof divulunt iron. Thi* fornu>n colourleeagitaaud. 
in ■ ■trunx'poiwii. It stinks likr n xtiiikiog watcr-^oilet.- 1 
In faol. thia la, whtn tnixiNl with rttbf'r (TOaw, ono of tlie 
moat noiaonoua found in ai^wrni uod dimlj'. Von anq that 
tt will detect lend by thu Hoim- naaan Iciut will drtwit tliia 
jcus. It turiin k-ad liruwu uud black, whi(ili ran bo nivtinvd 
■u pIt>Tily uf lain viktur pigiv iointa (if thoy are painted * 
ligbl Jttony vil'.iiir uJid tvnuwitea to ocw«a). 

Load foi- Closet Traps. Soil Pipes, Ilc. 

Tlwai! traprt and pi pea ah .)U Id bo p<'rf."^tly v<>iili1ati*d to ' 
profcnC mmiBiun. fu p«'»-mit lli.i dn-iiy that innnt toka 
lilooe Uiruugh ohumicul action on loiad, |M.Tfeot venlHaUao 
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la iMtDlwnM). 80 bapoftnt, indMd. u it, tlut a 

mU-natiUtcd tnp *iU Unt Imr^otj liroiat M \an(f m one 
■valiUtnl, mj tt«{)3 h&Tin]^ nn rcnttUtiutt m« «m- 
„._«(«, uid Um »«tion of Urn." neat-up riwbatik aekl. io 
^ONijmetiMi with tbU coDderuwd wtcr. acto Kp • vetr 
|»wvffiil eoROiiuu. K> that the Mirfaoc of the tnp above tlic 
wKtcr-lina bMOii Ma tme bam of, «o (a "pc&k, iitwis, Hntl 
wiMtB, bj iW Mtto* of Uw cIomI, Uw wairr it dixtiirU-.! in 
tha tnp. it diaolvM thu ukUa of IcmI ; tbes tbit MlutloB, 
^Cnmed oa Ottm aomdcd or Mtnt jiurtJi, m[Ad]; abmrba 
K mrboulo Kid. and Uwivfajr crMtM a qaaalitr of 
IntMl oxy-cn-bonata of Una (PbO, HO+FbO. COi). 
jch b ^fuaited in vUto aoalcM. [Sew OnroikMi «f 
Lead]. 

Lead fop Ptp«t imd Ci»tema- 

It ia In aoBo ca«u a good plan to Bll tho pipoa w 

[lAtenu witb a aohdivn of phoapatv <rf kxK 2 Nn O, H O, 

[PO»t- nU 0. wbicfc iomt ■ pn>!«!(j** film or cnui upon 

[UtFU^. liufnut iit wctl-kitown to tlic Imilvirricrr, but 

' llw Mua to htm u little known. Vanjr Idiuk of mriag 

Lvatcr, havinic aalta in aollitlaa. (MciallT au^liate olUine 

CaO,SOi. do not aot apon Irao. whiM otfacnactTc^ 

qukUT and oumfe tl»o lead. Of cc>i[nw thin twcroHian w 

a dfMdlr poiaon. If yon limevliite ovl a leadMi futara 

l-mhlnh hM to luJd oonodibb watwa. tUa whitewuhiiis 

IwHi si^ ■ '^^■'' *^ '^ ^'*^* "^ '^''''' P'"*"^^ *^ atctam 

IfW lif attacking iJim ii^«l» hald within the water. 

Oorroaion of L*8(d. 

[^te Mt WAUt Lmd, lMtf» CImt Tnpt, Uad Odtrm, ff.} 

Lnd in eoUMOtkn witli diaaolvod orsaafe nattvt toon 
.beomBeaoorrodad, and a nlttsta of iMd !• Um reaaU (of 
peim). LMd ia ottan Mtm awaj bj mortsr. 
t, and Ifaa lika aabatanooa harioK cattonfe and othci 
itektwabovt. Land Inpa aro aIt«B Mil«a awajr by 
iDlLOB of cartiade acid and anlpbnnUed kyd'ogn' 
,____i«WCT». r8«aoooBiito(8«»«&aaooL*kdTr«iw.] 
lTmtflat*oa la Um btat ntankr. Lead ia qnleklr aatmi 
Mwaj or Mfo)«tad whon in nnnii(«tian with wood, 
inmtdallj oak, ondarguinif nind dDcay. Thliladuoto 
I ■aloB of tkp atwtic aclJ piwlurrd by tlie da wt >o*i- 
oC Um wood. Tlw carlnnie acod of tli« air ana ib ■ 
I nod aimtt^ in Ihe walcr.ofi«s tobovMninpliuea 
r^Aan tlw anda of po^ nwt upon l«*d. cwpmaOy when 
ia oovond with water, auok aa chtom-onror laga 
,w mnort*. I have board lead-wuiken arimin^ Oiat lh«M 
EMffeciMwl belM aiv nado by a imib vUdi in in tlw oak. 
^TbabalManafieii«aIlEdKnibbol«. A pieewot alato or 
f 1>M brtwnm tho oak aad load will romody thw. 

L«Ad Flux. 

Ihriii. nnd Wfwiially amFitlo. hut If an «o«m of tlw 

ftlt«r tba LiMd wiU benaaB poiKHund, or " rollcni." u it is 
Hitlmea temed. AimwIo ia uM>d in naUaic idii't vhm 
I kad b raquind tn nn *cnr fiwly. Cohudum wdt will 

^.Jlkmeload^qMndiocwkonmat^. TW Mlt abould be 

^ ilw n wpop 1^ bed or would. 

L«Ad Exp«rlment«. 

Th^ an jrlnn <^^ * *>«* ^^ IrwlinjT ^^ twhntnoiw 

lad or pnuabcr intu now wientlfte ranareh a neewi iy 

Ua allM. I dtooU bara Mtlm that tho ofaaervaiil 

r win Gnanaalr laqiiwM hiniadf by praotiBiar the 

t Imwil to Kira aoknitte opasinaBto on araty 

•oBBMlad wl&tl»lnd>,aipaeUllj-inpBMn«tlM 



KxTEUXKn I. — Ifd TWniMiiM.— Talco a piooo of aheeC 
kad end ohuve tbo auifacc pcrfecUy clcwi iui4 briifht, thm 
bioatke Ml the Bana ; it will uniDtxliAtclir chunK*^ cakmr nn-1 
baooBo tanlabed, when it <«aiiui prt>p<^Hy bo iialdonHi. 
Ciaiarna rfiavad la tU« naSDor m-irly uIwb) ■ Irak : thon- 
fon. after ahavin^ lead wmk, tb>.- giKibai euro hIwuIi] hv 
lakoa to kwp Ou Ekm well awaj maa tlie work until af b:r 
it ia It mM , wbi^piovonta taniliUnr . We take into our 
Ina^ fotfgta, aad bnatlia out earbnnii> aoid gaa {wkkti ■• 
cnvadnrtlua nmplo sxparimBat). 1^ dampneia of the 
nandii wil] nlao taiiittih lead in the aame manwfr The 
tttmm from wet wood vh^i Mld«rinff will aho do the aamo 
tbiaf ; tfaentfovo flx |iapcr between uh wet wood and iMd 
whan aeldering. 

ExnuxBTT lt.-~rmer*n JEr^MMMMt— lUce a juaea of 
aheat lead, laj 24in. mjuiu^ mbjaet tlio aanto to aafikiaat 
beat to cBoae it to hnJir" to the nmtra, and oontinaa tha 
heat until it jnnt brKiiw to melt; then oooil mmc. and the 
BHin« will bo poroiui, aod if booton or boaocd oat with a 
mitllct, it will bnak in all dir»«liotia. Tbe muae of tbi# it 
that the tnolefrulen aronnd tbo eentn of die hoatod fiaoa 
rapidly u>l^ the outer inolocubia into a vcay ootpiwwad 
atala^ and thaw whun cuol do not go back. Tho land ia 
ihea tnequallf nyntalliud, and henc« thn noronanaa. 
Tliia experitnmt prorn that abeet lend rliould norcr bo 
made un«Tealj' or eiooBuvely hot uft^-r millini;; noHhar 
ehnold tt be made too oold. Tbo oraob in f^ti«««, *«., 
an oaiuad by thia nnenti aetta of heat. Oaai load (whieh 
a^o b coming into vogne for our beat olaaa of toof work) 
fa thnvforv tbe beat (or giitivn, where iheaame aro Hibj«)t 
to high and low tempentoio. 

ExraautstT III.— St/lB«M ^ />d^.— Tako two pionoa of 
61b. a)uMtttiiad,snbjaatiBgthomtauhoatof mnrly moltiny- 
pmot, which will anneal aama; thua plan aoonunoa m1 
of aealiiit; wax between the two ineooa of bad on aa amfi 
or oHiar thick inm subatancc ; Ui«n atriko a aaddea Uov 
(not too boavyl with a hanuner, and a eonoot fanpnanoo of 
tho aiial will be obtidned, whleb vUl fom a ray «ad 
aubrtjtuto fur the uritpnal *cal ; but attike the land amly, 
and the and will break without aHootlag tha land. Tbu 
provM that one nniui blow willi the nuiuel or othvr loob 
(in tlie proper pUoe) b bettrr aitd tt-lU more than fifty 
tl^l• when ■ettior up gult>.>Ta or worldug down dripi^ fto., 
arid M^cctally when fixing pipea. I «bb alwara inalnntly 
tell a good Ind-worker by thia aunne* in wblui he Mribaa 
tho leail, as a diiJIer I* alwayi afraid of niaklnfi binl'it^area 
(holm), when be has to pay. If working wiili fMhitn. a oaa 
of Ix., or half a giillou of beer, fur oach btid'a-eye be 
nakun, or taku lliv " bullvt." 

ExTKBOuarr TV. — C t a n n ii n of />nnf.— Take a metal-pot 
half-full of melted bad, into wblvh throw a tump of bibn- 
aton<% thvn aiir itio Tot logetbor : tbe autphor will co nm rt 
thebaalintiia ulof.'fry naaa. Thia b the bad oonrortadbnek 
t» itanrijrinai f ono, and ii) aalltd MlpUde or aulpfaarrt 1^ bad 
ori(i>lDiia,Pb80t.bndar& Then maika the lot nvl>lioC and 
tUi ehanf{o« tbe mow, by wbbh much of tbe aulplunwl 
booonieo ehanged by oxUlatloB to <iilph«t#~thnt \» to My, 
aoww of the aulphm b gone. Thomufchly nix tho eon- 
tenia of the pot, nod raise tho temperatura, wb«i the 
autphate and aidphurM ivaot upon eaeb other, pndntdng 
(lulphuKiaa add md melalUc lead anln. If a Uub quid- 
lime be added, ttw operatico wifi h galling doD& TUa 
caperiaent gOC* to now thnt bad tbioiild iMt bo ndlad 
oT«r a onkc or otkor nlphnione fin, neither ihonJd nlphar 
be biragbt into eontart with bad. Solder ndted orar a 
eofce tn never work* ao well aa with ooal. 

jSxnmusnV.—ntSilnr SlUwvr.-IVrtdpttaton 
aelwtion of aootato of bad (wgar of bad> with h; 
aeid [ainritaof Mlta), or a aolvtlnnol aab; on 
Bolatian the pndptlale dtaapfan, aa urao part of 
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of Imd dimcdTM in IS6 p&rta uf cuM and 33 u( tMiilini; 
watw. Wlwii cilJ lUe clilorido u( kiid ugaju dLijuroitu 
luToly crjvtula — thu ajlrer Bhowcr. 

KxPBStiutKT VI.— JTl* (;<)Um 5A«wvr.— Pr««ipilAt« n 
aotatir>n uf micnr uf lend nritli ona of Iodide of potaHdiun : 
ImU Ilia ululiufi. 'Die iodide will TCdlHOl*e Uid pied- 
piUte in vPTT invtly yellow »caleit an the bottle <ioob. T)ib 
jpUow piVLtj)fli^U in ludlilc of li^ Pill. 

Sxi-BiUMUiT VII. — TUt AYtwr TW. mnotitnea called tlie 
LcmI Troo.— Tbw U «n «lwtr»^uiuoal action c4 leod and 
zjna. SnipeDd In a BolntiMi of sugar at load a piaM of 
dno. Tlu) flrrt elfMit is tlia deoonipMilioii of a jMrUon of 
the lend, and lli« depodtiaii npon th« nu^o of the ziii>a. 
It la a di«plftc«inciil ol n molol on n man osiilablo odd, but 
ttio dianiTD will not atop nhort here; Oxo nM^tiiUic load 
ooatiuuoe to dttpoait larsc luiiJ iq>]L*[idid plntoji upon tttat 
tint thiwrn down, until tho luliiticiii U lutrLr-H, uid thn 
Ktac diiiaf|>«afa. Tho fint uf tho k'od fomu wiLh thn ana 
■ voltnir ■tmiigMnoiit of n nuHinicnt puwiT lu iluximpawi 
the mlt, tho drcnmntAnne unili-r which itr. luttcr ia tilaiicd. 
Tho metal ia preoipitateil upun a iwtfatin puitjon^^if 
Miiinc, tJialiB tJielead — while thooajgen and anid ia taken 
bj the zine. 

ExTumnan VITL—Ltad Hm/.— Write on a pleoo of 
paper, witfa a aoliition of atigar of Ictid, my word jou 
diooao. Let it dry. mid yuu will Iw uuubk- to nee the 
writing:. Tlim jiiiike cumc »ulpliu[i.'tted hydrHg-cn groa [»i» 
"8iiip«jt«l Wottirs"] and briny it into contad with tlw 
pKpBivd pujwr, wii»ii tho rihi-idcn wofrl will eome out. The 
milphurcttM hydrofr-ii in proparod lu direoUjd undor the 
heuidint; of Siupootvd WaU-rs. 

Hovf to DIsfiolve l^ad. 

Load roadiljr diaaoWea in nitric wad, ospooially if the lead 
1>o HoaTi and thd acod raado hot. 



Lead PolBonlng. 

Thia paiaon may be intrf"iiiii«l intn tip njrtinn by 
bfaaUuniif It i» the form «f tum«e into U10 Iuoks. cr by 
caUog food without iint washing th? fKC and hands, 
{oapedallr thoiw wh« have a moiurfijjh-e), by nwallowinff it, 
or fcy drinking water, St., whiuli hnJt piuJHTil thKiugli 
leadfln pijm. A mnn i-KgMwnd tu the funiua uf land will 
bcivim« Ml r.liartp-d with this poiKonciiiK metjtl, that on 
takinif a nulphurenun hath, many parte of the Uidr, parti- 
oolarh' thoeo boncath tho tiiiKvi naila, boaome dancucd by 
the black eulplude. The diaenao will often ahow itaeu 
yean after expoaura; it ft»t nhowa itaetf by the Uaolraeai 
of thu hwih, riolont paina In the bowela, whloh ooour at 
intenriLtM. imd are aaauoind by preaauie with lite palm opf 
till! hnnd. Siinictinitu thv paina attMk ths Iktiba luid 
iuukIw, and after neveral attndu tho dlaeaae parhiipo oa<U 
ill pnralyaia and death. S^nifttlinii the affection lanni- 
nat«8 in delirinm, o^t^aMonnll; uttoodod br tho wildeat 
frenxy, or vlolont convnlirions. Trtatmtfit. — ror mild oaaei^ 
aalphuieona water and milphurio ncid In a weak eonditioii ; 
in arvere cooea, atronf einotica. followed hf activa PQI* 
gatiToa, and oatnplaaine applied to tho Rtmnach ; a Uttle 
chloiof Ann <)aliiM tb«nn.iiui. If a prepnmtinn of laad haa 
bann mt-nllnwnd ndmtnistnr 15 eminanf milpiuita of rino, 
30 tmitts lit inoMuuianha, and irritata the root of thv 
tfliiu'iii', fifllnwcd by a dum of nulphntd (if anda, HaO,SO'-F 
IOHO (Kp^ntn aalti), which ^lotivrrtn tlin aoliible aalta ot 
lead into aa inaolnble aulphato, which ia inaotiro. 

Pi£ L«ad. 

A pi; of load lit 3ft. loiuc.tktid wel^fha from l|tAl}(Twta., 
aMOtdtiurti^dlitricl. Hpninuli pi^i nreabout I twt. Fottlfr, 
OT a foddt-r of Itwd, sliould miuuI 19} cwio., in Lnndnn 
to Dwte.. in wnio patia ol tho m'urltl 22 fiwt«., luid in eomc 
mining diotri'ita only ■v|nii)>< S ni^ ■ theniotu, do not be 
dM«irod by the t«nn pig ut fodoor. 
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Tn order to giva a Ihornn^-h Itnowlodgo f>f the plumbery- 
trurh, or lead-workiiig, and olao p1iinib<tra' work in general, 
I niuiil finrt. uomntonce in the workshop. 

The rbop nhimld be liKht, dry, and rootny, bavin; a f!re> 
plan* tttOTidcd with blower nnd hooka, with Uiik^ f'lr [lie 
inrtnl'HiC[anah(>wn at F J. HfT. ISl, Aphioe foreoalaaud 
lead si>hpii ; nnd a pnil, ciillod Che ''quonch pall," foi the 
water to qui-iich the h*iidlM of tho ircmji. TTie bench 
ahouid be elron^' imil wl-II tiiado, nnd at ieaxt 10ft. Ion; bj 
an. 6iii. wide, wiUi ita top iiiiidi' of Sin. dyal, and it mnJrt 
bo ftnnly fiicd lin. utit of llie luTrtl, (alltnif from Mt l«i 
rifrht. The benrh thuuld bo pryviileil with n vi™ medo tn 
take off whow w^rliiiiK »inl pipM, &c. Amonh'ot other 
nosMMiT toola am bloeb and ftUU, or a orane, a ccnple of 
ianrf-j^MM. er levtm, made of wo'>d, genenllv hombeatn 
or lali. abont flin. to Sin. ia diameter, and atraut fift. 
kiBK, ajid (liKhtly tapcrini; at one and, ao aa (o uuter the 
end* of the nhcvta of Ivad ; two tecodm rvJIm, Ui roll the 
•li««ta of lead upon, about Uin. Iodb: by 3iu. diatnctvri 
aad a pair of Imid-imu. Th* hand-iron >« a giieeo of 
baH-nund iron, about 1ft. iia. lom;, with a orunpiece nt 
owi end about Bfn. loug, and a foot at bottom, thii T-ot 
bafaur idmply the inm bunt 0ln. at riifht anKhM. Tlie 
hnuT-iipike, roll Hra, and kand-irona are for ahifting the 
■beetaof le«d. A little troUty ia Terv handy for moving 
ahect le*<L Thia ma; be of 81b. deal and about 1ft. Gin. 




lotur, the wheel* being 6in. in dianatOT, and of eaai tran, 

with a imffiuiontly ationg axle to ean^ one ton. 

Implamenta Employed In CMting. 

Nest romns the mnall Hutltny^pot. Thia La abont Ifl. 
deep and l&in. to Zft. in dininoirr, and ia ectlo brickwork 
like an Dnbnary eopiwr, with door and dampar [eee P ^ 
Fig. I'Ji. Thia pot fii lued for making up ndder. and melt" 
ingi lead for small oiuitiii(r«, xuiJi aa wwh weufhte^ daeka, 
&o. 8et Ilie pet in eiu^h n manner that tho Sn wn JflUf 
all round the aidut and bottom, and his^h «auni|^ to aibtw 
of plaoty of coaU being thrown in thn ma box at one time. 

The Sand Box. 

Tho sand box ahould be ubiiut «ft. long, 1ft. Giu. wide, 
and Ifi. Oil), deep, with a lid to ki^r-p th« wind Hean nnd 
moiVt. Tiio beet wwd for jwbbinjj work ii that urrA by 
iron, feiuidera, wliieh any fiiundcr will supjily. In dufault 
of IhiA.commoR wAMhediutiid with a little l>>iim will do. This 
box IN uaed for solder- making, iiiiJ lota of other udd work. 

SotdOP Mould. 
[&e A. B, h-ig. 33] 

Tlie t'ltunbn-'e aolder mould ia geniniUy made of deal, or, 
propvrly opeaking, thia ia a pattern which la often itinde 
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hj * tm^tnter. To ranrtroct it, tkkn a |h(<oo of 2iii. deil, 
Ifl. 6iB. lanfi and Ift. 2io. br««d, uid pIaiihI nnonUi, an 
at A J, Aif. 'Si, Next make louf smaotli triuiffnlMr bun, 
■a «t «, i, « anii /, I ft. Sin. lonir with Sin. Mrlcw. Tho 
ndi €< Ihe ban aboiUd be cut to tbc «aiiic mko u tho 
iUtft Nail tha b«m oo tlio IfL. Cm. by 1ft. 2tn. bMinU, 
cf «0«n» Imgtltwaya «f th» board— m^ iin . aport, or no — 
■ad at OH end m Oi««e tan nail a tin. (ll]4>t, which 
uwwcn die pu pow of a nmncr, tamtM*. F%. ^^. lltia 
Rllet or ranMr atlom U10 aolder to nm from ono tri^a- 
gular fhmiw] to anoEber. aai Hhould not exceed Uic tliiok- 
Btnglmti or tmiblc will bo found ia brcskinir tlio l>aK 
l^an [an Jl, Ftir- 33), then c, r ia too thick, A is notched 
down. Tti<> fillet or nuinor ihotild olito bo mndfi a litiln 
b^niair, to lUictw tli« tar to ]nftv« the aiinil. Whr>n mi 
iron aoldieriiioiild i>pn)fcvnd, it oan ta bouKhi ui thnlpiui 
numbaat'a; bat tbe^ an nol iMarl^ bo good ucnstingjii 
taai. 

Fine Solder Mould. 

maUbeat in cwt-irun, and miu be boufibt a,t tho Icuul- 
tMnlmntX ov ho pan ffut you oaa lu unk-r frum the 
Quttm Inn Foundir, CUnniMi Stm-t. Citj. Tbi* iiiuuld 
majr be nvade ao follown:— Taki- a inccn of Iin. boaH, Ift. 
Oin. luiK and Ift. wide, and cat a numWr of balf-nund 
OTDOToa, Jin, apart, Iin. wide, and from Ift, to Kt. Sin. 
long, th< etida of vhleh ahonld b« nundcd, in order tliat 
tin RoUer »av l«aT« the inoulda. The ^roovea am Mwe- 
tintea made trungnlar Initead erf half luuud. At one end 
oan ta Hxod a handle. 

LAdto*. 

t^dlM muat be tu tfio proportioaats to tho worlc. Small 
ladlea for ioinl.B-urk und bouh-wot^ slmuld )■: flatlraiMl 
a little at uw) tnttom. lUa koepa Ihr^i frum ti{ipuif{ orcr. 
Itiaa cafital plan tomako Uie handle* rvd-bot, and then 




to. I 
band tten taok. to aa lo form a kind of doablo haadla for 
m crip. Tbia rfurtana iho handle, bat the same need not 
ba HMa too dwrt. Sur-h a ladlo ia ahown at PI;. 1. 

Soldering Tools. 

W —toa* inma ibonU ta in hm aoeoidlnfr to rvquirft- 
iBWiMi Ciatana and roof-wwk ivqnin large onaa, whllat 
)oJiit*work rcquliia mialL Fliunbun' iiona ahonld never 



rwi. Z 

■ IbWiA dark-wd h<4l, atiJ irniM. hai kepi 

rtimfnm nidn or dirt, in ori*t that pprfeot eoo- 
«••■ tho two meUla can ta awlahLiafaed. The 
nUar ibonU ta alwnjra wined clavn off with an old piMe 
of Mt or oacyel alter wiatt an hoa. If an troo srla 
aealjr it maM ta tJaaMd willt an old file, caUed a rubMr. 
Tta lutndkw Bitioi ta naMuihcd l«fore gitiuu (« tta 
plmnhfT lo na*. Tliaaa uoaa an bought at thelaad hmt- 
ebaM'a or itomionfar'a. Snch an infi 'u thown at Fif . >. 



Solder Pota. ^ 

The ooldor pots diaulil be aucurdiu^ tu tlin witrk, and an 
alwavs to be bod of aiir KepcutJiklB iroiiiniiTitrpr. The 
bflndlM Hhould b«> mitdo Huffidnntly long not to fall on the 
ndcK of Uie pot. The; will thpa keep cool ouou(^ la 
handle. 




Pio. & 



huri 



I find Uie auldor put, Pig. 3, to nnxwrr 1>«4tcr cbaa 
■li.-ii, tor thi 



hunnv 

plaood 



Htrai|;1it 
ufHiu the 



fin! 



oiniplo n-asun that when 
thi^jr ar» not ao n[>t U> loee their 



oonlenta ihould they happen U> tt«t an imfirlunutA till. 
Tbo raaaon for ualnif itnuttht-aido'l pota ia, thikt the cohlac 
wlicn cold can lH^ oiuiljr tumod out when tbo 
n^uind to be duoigtd. 

Copper Bolts, Bits and Soldering Ironi 



Seldrriw ir 
htuy—TiuMO 
eopper 



i>iiMH or cvpprr iitt Oaaaottmea ealled e^pm- 
an made to eult the werit. bat the ot^naiT 
bita (sfl ta obtabwd at anj Uwd mmlwat'a m 




FUL 1 and t. 

IronmoDKoTV Sonetimea Itiia imiilenwnt la made ia 
abopo of an axc\ and \» then ralltd a Aaffirf lif. aa at 
A D E, Yiiga. 1 and A. The nlraiKht bit la nbowa E F H J E. 
Kiff*- * and i. Also aee aownnt of Copper Bit J«~ 
Makintf. 

Tinning the Copper Bite 

[^/m aa« Kilitd ^irit* »tul Tiuniitf /ran, f(.] 

Tb» eoppei Ut miut alwnjn hnvp it* pnrint or noee [, 

feoDj tinaad with the amo inalvrial aa that uaod in , 

aiddninfr. If n^ ia aaed aa the flus for aoldccinir, nv 
reein to tin the Ut, and tbo eooler th« bit ia ita better It 
will (in. pMritUng it is auAolenUr hot to melt tkaaoldtr. 
If killiil Kpinia am na«d aa tta llua for aoldering, ww 
killnl Mpiritfl la tin the bit with, in which omb it minlgL 
to ta eonridermUf hotter. In tinniiw capt<eT bita 4fl 
aoldcrinft wldi n«n. flrat file tta now aa uuicUj- ^| 
posdltli' <iuilo bright ; have at hand a pbxw of Iin plata 
about Iin. H|uuro {called a ria jm*), with eona ManI nahli 
powderad, upon it. With tta daaaad noM of the tmffm 
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Iilt, Ridt a litttfl flue nUw, n Uiat Et -rll] drop apon tba 
tin pHii mid nwin; tliMinib tfac no<« '>f tliHliit Winklv upuu 
tho iDsw of Mlder 4nd fMin, uid th^rPxnltTritlbo tiiat the 
bit irill be tinned. Thin is teim«cl " putting n liu* od " 
tlieiron, and Itiareaiylar iu« for loiul-work JolnU, elc. 
la tttmlniB; tho bit lormMniug with spirit^ flrat prepare 
tb» Bpllibt b)- putting aonw onlEnnry ejiirits ot Malta 
(obUuuiblD •( most v'd shopi or (liomiobt' iliopa] in a 
gallipot or othnr Dafthniwani TtMwl, mv aniri«r full, 
Next drop into this u much >irio m it witl diiwalve (ihia 
mijrtim M odted "IdUed Bpirita," or nhloridt- of xinp). 
Then hnvlDf deaiwd the now of the iron froo from gnane, 
oxide of copiiar, Hmokc, etc.. pliiniro a into (he Npirit4 for 
a Mcond of tiinooDlr, and iuiincNiinUily iQuchi tlie bri«[ht 
port of tht: niuM of thn iron with ■O'tdrr ; tho fiu-o is then 
tin, and the Mt read; for mm in rnildcrinif in>n. srinc, 
cop|9iY. hnm, and many oth«ir mnUtli. (^iira miiKl hn tAki?n 
nornr to ir«it iJie popper bit rod hot. or tho dire will be 
hiirnt crfT, and Iho Muno prwccwos of tinnitiB niiist br jrono 
thrauich. la all com* before iho bit ix usoil the fau« rOiauld 
bo wijK-d luid nibbod upaii tiin tin pon, or dipf>»d into tho 
i>}>iTiIii. 'rfa« bit ean Im tinTii>d in nmnj' ditfntnit wmye. 
A vi-Tf frood plan u to rub Ilin nmn nftirr nji-iiiiiiiit on n 
lump of lal ttimnoniiin, «-ith a littlo fine Hutdcr : mt, inHt«ad 
of luinfr Villnl KpiritH, wmio ml amtntmiiio diiMilrod in 
water will amwn' tho ])iirpuw, niid the fun; will lost 
luDfrn for lino work : or tho bit may bo wholly tiaiud by 
th« UBO of aal uamotiiao and folder. 

Nali«a:^TIi»rcaaoa why tha ■oUoriog iron ua iwndJIy 
mclU ttto aolder is on acoiuiit of the ptrfoot eontnii t liotwi^o 
tho two meUla. It i» not rmnBlly known tb.il taUln 
will melt under any hot irrni, iiiit unlivn tho irnn (or ochor 
ni«tal) iH pnfeotlj kw from osidu, purfcvt contact between 
th« nieltM aotdw nod Ui« "iron," {rduh •« nttnHfl,] 
eaimnt oomir. When properly cleanod and nontcd with tin 
(or aoldeT] t]i« MMtliii); jirbiiiulu n.<oxidiitJi)ii of tho in)4al 
while bcaliiig. aiul wbon mi ibo llui'l iiu-lu! ftillnnrn «nd can 
be dinctMl by tliu Luul; iliunforc, dii not Irt. t1ii< imn bo 
mwle loo hot to dcntroy tliu tan or aoldor after it hiu> boon 
onoe deposiled upon tho faoe of tlie iion, or copper bit. 

How to Solder ZIno, Iron, Brass, Copper, Qun- 

metal. Pewter, Ita. 
Clean tlu Iron or brua quits hrig'ht and fn« from 
maw, ftc. Be you did when tinning tlw irun, mid tt*e 
xiUod iipirilsi. Now g*t n. ro^ipiT-bit, mt-Jtv it hot, file the 
f»/«, and cap iU »»» iaUf ltii> killed faints of Mltii, 
and tniioh tits fue with K»n« lino iwldor. Thin will rrive 
» tinned appcemuw to tlie fnw of Ilio irou. Now. [lauit 
(hepmoparM iron with the killed oplnlti. and apply tlie 
■old«rinir-iron witb nolder to tho prepartd iiun, whcti it 
will b« luin«d, and the lot will b« solderml or luniilfniinatnl 
t«g«th<<r. Uurt A litlle tilled Kpirita to Uie iron ot 
braM whmi anldnring iha lot together, vii,, if the work 
doM not readily tin, 

Wooden Tools. &e. 
MandriU an) made of «oft wood for making plp^ 
t^win, and khoold lio the Icu^h of tho pipos roqtiired, 
■ad eboat jin. nnallor than Iho pijx'x, MpMdally liirgv 
■fsea. The nundri-l lutul bu n little lapenng, say from 
l*l6Jn. to lin. En li>ft. Trumpnt-nioiiilh, or vaate>pipe 
inaedieli enould be niodn thmi timra lu laric^ at the top 
■a at the bottom, whAtcvrr lontcth tVy may be. [dm F!|ib. 
SSDnnd 67.1 The usual IciiKth i* iibout Sft.; thaiefore a 
nondnl 3ft. lon^, lin. ot thi.- iKittom nnd Sin. at top, will 
be «eD«d a lin. tnandrol. bn^aiiM it ia for a lin. wa«t». 
pfpe^ Tbe ttnight mipe in n picro nf wtOl-seawned wood 
of^eny required len^h. onrrmpondinir with thi> length of 
pipe to lie made. iUi tAgr liein^' b1" ir. pcrfwitly Irup. Tlii« 
t* for ttying- Iho od^m of tho Ii-ad whim nudcinK wil- 
pipMs &•-. Trtp il^ii [mv KiiE. 310]. Thi" in a. bU-.k of 



wood 1ft. Cin. by Ift. 3in. by 3ia., with a 4}in. boloat Sin. 
frmn tho onti Mid, und at about thci (:mer«> of tho Inrgth, 
diahnd lin. down, and lin. ut tho lop, Tho bliirk nhmild 
hHva an iron rnd. tlirDiiKh Farh nnil to kiitp it from 
warpinjr. Thin hlork i* tiry handy for wildiiTinir work 
upon, mich 00 MTvioo boict, &c. Tlir cnllniff-oul knife 
[kv Via. 3&], or lot^c drawing kuifu, is a Ion jr- handled 
Knifu of mr 3ft., with ■ piece et aaah-eoffd to puU it with. 
TbL> knifa ro^nirea tva to uao it, end la employed to 
out up HlifHtt load [mbo Pig. 3fij. A art <ff ttain am indie- 
pnijuiblii in tbe plumlwr'a abop; thay aliuiild bn ounaljuoted 
to weigh at least 1 ton. 

Dummlee and Tinning Iron. 
DummlM M* Riad« to obnoit every poueeivoblc ithape, m 
showuutFigtt. 6and7: ahwae.ihovnatF, U, H, I, J, Fig. 




Fra. a 
IHj ; kIbo &t Pi;. 18] : also at B, IR2 ; In iatt, diiminiM are 
tooU made fti3eofdinff to tho fancy of tho ImhI worlurr, and 
are lued to gret tho oenta out of aoil-piptu. mpfx^tally whtm 
liMuUng the httt«r. TIik \wM promwof makinR'lbcin ia 
to take a piece of J in. or J in. iron pipe of the Irn.id^ 
Tfiiuired^Nny 8fl. — olean or &le one cod perfectly briK^I 
and iv» front greaao or oil, and tin the ond of lamo a* 
follows : IMp Iho bright end of the pipe into tho killed 




Kio. 7. 

epuita ; make the coppnr bit well hot, drop a little fine 
goldnr upon thi> npiritvd rait of the iron, and ruh the iron 
h11 round antil tho iron pfpo Is theaone lust aa theeopper 
Ml. Add if hot enough and iiifHdent aplrita and tolder ara 
used, the ]ripe will bo dnnod, lu all ceae* thin will do for 
(oldorlng nialleablo iron together (of eouree braan or l(«d 
will ny|uirtt to bo propcffly propar*d, wliioli will be npokcD 
of in turn). Tho iron pipe luring thu» tinned, make a 
bole (with a roimdod rnd) aboill tho aiie of a hon'N 
etcir in Fomo iui7i>il, :ind havini; a ladte full of melted 
tcrad, ran it ronnd the tinned end, and the dummy ie 
oomolete, and may bo bout aa roqulrsd. Oeoew for the 
handlna ara oftou uaod; thoy •Jiould be notelied round and 
t<om«nl«d to tho toad with renn and brinkduM ichtn thr Umt 
ia foaling. tknneplumlxTi trim their diimmlea aa ahowa at 
F, Piff. 7, bnt in Mvne eoMa the duniiny will bo found 
moce narfiil if l^ft nqitan ae iIiowr at ^g. 6, and will 
be none tlio worwi if the bode at D. Tig. C, ia not ronudtid 
too much, oa with a atraiglit btok joo can etflke up a duut 
with grower Mrtainty. 

Subeidl&ry Tools. 

r*^ Ptmp IToik.—Thii Is a rod of }in. iron. 3fc to 5ft. 
in InotiLh. with a mtow al tlie boltora [nee U, Fig. B, and 
E, Fig. OJ (aomi^ thill K biw iho «^n>w of a gimlrt). and a liook 
fonntd within 1 iacli of Ihc bottom, and aoinrtiuirs wiihont 
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Uw acnnr, u ibowii at the dotted liiMa, A B. ¥ig. 8. This 
hmk i> Mmpljr for hooldnir up long Bpindio vhIvot, mrh iw 
Uln TalTO i4io«m nt Kig. oST, lea, [Aim cor Inntr iipitidln 
tb1ti> in Pump Wurk.] It aUo ha* u the otht'r ciiil n flat 
nnind top Kt A, Fig. 9, about i'm. in diunuter sni |in. 
thirh. and n {in. hole nr crclct, B, 9in. (rora the lup. 
The puRip hook w Dsod for drnwing Uie oUcki from Jack 
puinnH, mad can btt puivtiftaMl of anylaad nwrcfaiint. [ Alao 
HtStMngSttdnr-boiM, in Tump Work, Vol. 3.^ 

Ttmr IIooK. 



Flu. 1 



Tpm.9. 



t(r*-pH or Dtvi I. — Thi* is loAdeof rarioua iisM, Moctdinff 
to Ota dm of work. For ordlnaiy bm It nuj- b« ami- 
atiDBtad at )!«. aheet Inm, about lOtn. round nnd lOIn. 
drop, wiih m icrat« tn llw bottom, the btn of wlilnfa do uat 
csmod Jin. apart. Tfa« fim-pot Mhoulil ttaiul upoii tlira* 
Uga Ift. long, aad ahoDU lutn tva or (hrw JUn. holoa in 
tk* ndM f«r tb« bona, wad an aidted plem e( Irib vrsr tb« 
t^ bt hang tLa pot nam. VaHona kliuU of plumWa' 
■tDvaa ara in the nurut, Inl none to eqnal the old- 
baluaiHialMiMd"DevU." Aatorvof |ln.tiM^andaah(mil 
rinsld k« I> tlu dMp for the aaad-woTk. The iMd eUtei 
tmw U , far oaatfaig lead pitnp cUcln. can be obtabiod at Uio 
bad nMwtrt'a. It U otuy an Ir» box ia two hairm, 
«ilhllwjMU*rMarnKraUaoftl>aakalta. (BMLMdClMlc 
Voalda, ng. HI. Kttt^ tt«tle* Mtd iirt [mw mj book m 
Rot Walar aBdOu'Woife] lalndLRwaaaMeln the plumbar'i 
ikop. Tba beat ara tbe nlld oitoalar dia*. whloh ant in 
qoutir ilia Umo of othtn. A fi^ pmtfkn for iMlber, ot 
nrioaa bImb, an alvaja handj fur cutting wulMnL Of 
««■ Km*), tlia old-fanhiancd ara !>>- far tlie biait far work, 
Tlia liu* mflrr abiHdd liar* iKnv kniv^, iw t)if v am brtter 
for caUiBg oat a Inffth of b«« (ipe. For aniinarx worlc 
tak» llw two froat whaala «iit mm vorfc with one. Tliia 
plaa b l««a Ukeljr to tftdi Uw oalUn, 

Th« Fofca Pump and Anniocoua Tool*. 

llw firrr-pmmtii, Vig. 10, MUI be )<wl nl lli<- Inwl RW>r- 

«h«it*a. TUa ia a Ultla hand-pump, nadn iil hre>w, with 
a plnogar or pbtoa worUn^ to a cjliader. Tlw pwap baa 



two Hnall ralvca or dioks, whinh sbnuld W kept free : 
ffrit or anj other aubitUncv tluit vill hind tit kc«p tlina^ 
'ipon. ThA bMt form of forM-pnmp f> tlm with a (tuffing- 
hui for thw plnngnr to work through. Thu ouunoctim. fca- 
larem tho fi^ve-pump and llie ptpM mjuiring u> Iio fomsd 
ia made with an india-mhlicr or Ii-tiiIht piiw, and Uiv furaa- 
ptimp ptft'W ill a [Niil of iJ'Mii VLiitr. Uif tmiU-ntf nf wliinh 
nre nipiiilj" puniiieil inld tli.> pi|»-. Tlip (""^■•'••p[¥\^. II]. 
^'fhU ia a very handy Ultliv kiijijitkIu;! niiMir »( india- 
rubber, in Uut ahapo of baU a ban, with a h)uidl» fltcd an 



Bl 



Flu la rin. u 

tbs top to ptw it down with. It in luwd to oaatop waah- 
bauns and sinkH, m tollnwn:— Fill tho waah-baM) wlUi ' 
watrr, haring ukcn tbcptuKQUti th<ip plana tfco lorea i cn p 
aldcwaytk Into Uio wat«r, to inauro the cup jtfAof utfi ittirr 
aitd thntnci do b« ittidnr ita datn* : turn it whan MnJrr Um 
WAt^ir, mid plnnn llir> fnnw-cup ovar tlia bole, and brtsklj' 
pmw tlio cup up iind down nndor Ibu wWarr, and BtDMMii 
linaa out of twenty tho pipn will be clenrvd. 

The Plunger 
I* a paaea of riout laather, S4io. in diamatar, taw* 
tlw and of a broom^Mick. uiul !■ uaod for forrfng wataa» 
oloaeta whm Mnppod- The mauni^r of cmplojiw It ia to 
foTRoit brirkty up and down tho dwwt ; not too nard^ or 
othtrwiao tic tnp mity bo opoilcd. 

Plumbara' Bag. 
TliiN ia baat nado oat uf a new pi««» of boat Bnunla 
eaipnt, a> IoOowb;— fl^ Ikat tho ba^ b to ha of a ^amnl 
risa. namaly I8in. deep and Mia. wida. ttkn a jwaca nf 
rarpot 3lin, tonir for niaking the widA, and Um. wld« 
for making llio loogtli. Flrrt turn down tbo k>p odgv 31n. 
orar oa tho inaido, and with Kxn* good oarpol throad eaw 
tMa odgo well down, then place tfco oaipet odgaa togathor, 
Iha Sgum iitd* of the ntrpot laride, «i aa to fi»m Um width 
of IbohofT. >ndM.-w thiiicdgaoBalBoh. In and with d m Wr 
thnad : af iirr tfai* miw the botton Ukawiao and iha ttnnatf 
b doBO. Kmt get >unw middUng atoat haU'bwIi laad pip* 
to fonn four eyoleta for the eoid. Ae nediod for maciaK 
Iho land eyelata in hf taftlac or flautoff Iha bad ba^. 
Then boiw a holo l|lii. fiOB ue (MbUa aaan aad aUwaj 
thraugh tho deep or aia. aMn ; ant the bad plpa off m 
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Iro end trill protruije through the mufpet. tajr Imlf •ttn- 

iii>n' wilh your liimpiii open tbo oud of tho lend, nnd 

inull maUoi turn tho loadoTcr ti^hliy ; the oyclot 

I It flMK^Wf*'"'^- I^'iv thivi! ninm hiiti'H, I'litnif wliiih will 

0M»appMil« the line rnAilf, Atiil cho nCh«r two nt thn iwnii^ 

.i>bLn4« friitn [hi; Dthiir niiUt. Now lum the bn^ ri|fhl ftido 

>ut and it IN mtdy for rnrdlnir. The baK i« f«rncil wilh a 

if MHb rord Abniit idi fett in leti^h nnd tliroo- 

•Itioh thicit, ttiiTftd'^l thrcugli tho cj%tet« from otie 

tho other. Hav« tho two oada to meet iikI li« on 

DHC n./' '•( l)i<' bug' ; nOTVF Hutq Iho knot faolOTKil nn sn lu 

b« iT)f i<to thi- huff • whnn jrmi ni* rurning it lot tho knot Mid 

rf th« wjrl hp takrii tlirniiKli ■I'l under tne ootd on the other 

•ide.uidinftuiihBinaiinerihu it will poll the aidM together; 



tlie Vrmhiprnl OimpRny of Plumbcn. flxed ono at St. 
P&dI'h Cathfdrnl, LoutloD, for r«<ca.<itint( the Itiml of that 
roor. Then hjuaiao been Dili? lately Httodupnl WV'xtnuniiti.-f 
Abhor, and evwy plumber Rliniild know lln riidiiiii'ntdiy 
work, if nnthing RiAFft. 

\» thp old nnprentioe boy's primit.ivp wnrk was to fire, up 
tho pot^ it is clwr that, by wny of a sCuit, ho should know 
>oniothLn)c nbout tlii«. Tnu pot for ca«tLn^ ahould bo Urga 
raouKh to lun down at l«ast two toiu of XtoA , it is wt in a 
top mppoiiin^ pUtc of ko& Itn. tbickiand Mmoihin^ lilui 
■ copper; but <*ra muat b* tnken to Wt it fat mioh a niunuuc 
that j<M can gtt fin all aronnd the nldea and bottom, with 
a good damper, and at least a Hid. fluo. It is moM Import- 
ant that a hood ihoiild be llxed to convoy away all fuiiiu*. 




ttiB BOri ia tiwD kopt tn^hor luul will ride oaiiily on your 
dionIdan,to aay nothinir nbiiut tho mouth of l\m bi)<; boinir 
Icopt doaod. 8omo plnmlionn how uii bntM Hiijth iimti^ uf 
ihtt loadon ryelotiv bat I muuh prefer tli« cnpel«ta, u« Ihc-y 
allow ttiD bo^ ki lio flat aKunst vuur back whan it U Wing 
cartind abont. Some plumber* "Uno th* b(W with leathor, 
Ac. Fonnhna fot mnall tDult*. tiurh fljt dhivohaotc. piinohos, 
and dotha nm maAn witli n llltlo flap, whimh !■ futteoed 
with ■ «trap mid hiirklr. 
Th« Workshop, in Old«n Time* known as the 

Pluml)ci-y. 
The tnfrnirins Fia- 1 2 uliowx an oM-fnoliioncd pliunbcrT, 
or piurobcr'* ohop. Now oonitiatv llii" witli Iho pnMont rtylo 
of pliuubor'a nliop, and My if then' "i- immi than half-M- 
dosoH anch abups in London ? Nont, how tininy jiliimhor* 
>r« tbero in LnndAn f>inipct«nt to wnrk lhi> timl nr fmmo 
ahoWB est Iho Irft-bwul irfilu of Iho onKrniiiijt, nni! how 
ntany morn nro ih«in> ihnt «>«r «iw nuph a t-hinB. alihmiich 
one of the bwt UiciXn ibat ever plumWrs worked witli ? 1 
think I hear yim my that wo liavc no um for *ucli nnwa< 
daya; but wo baro, na will W oxptiunod liMvaftor, and I 
may any tlut it ia only Intoly that l£r. O. Shaw, Sfantor of 




Thoro aTo at Uie ptntonl timo uvoml Imd'Oiuttn^ job* 
frtiinir. vnxa »i HI. Panra Ciith«lraT. Lrmdnn. aim cmi> nt tho 
Abbey. WvHlmiiutt<>T, niul at auritral ctitmtr)' rhnrcbei. 



Hints about your Tools. 

WKcn puttine your tooU into thf bn^, lay thorn Ktrairiit 
and in Rond okut, ia thnt thoy will ridn Rat nnd c4«t. The 
onda of nup*, lonfT AIkh, your biw. and nmh toolHan are 
tnu liinK to lin down in tlia ha.g. uliuuld Im pat Id with 
bundliv doHmwiiTdi, an on not to barv bolee thtMigJi tba 
bcittmn ; nnd whm ynti pull your tools crff yoiiT baok don't 
throw th«m down on tho Ktoiuid, &c,, to caniw thun tu vnt 
OF bunrt llie bottom ont ; nuuiy labourcni will do tJii», und 
Ibo pluinlMT n«vcr ha* a ilwr-til Imff or nno lit to tnko on a 
job. Tbf pliunbcra* liufr hLoiiIJ be tho prido of overr 
ri^ipM.tJilitit Inidmman, ami, n* n tvXe. it tfila • tale of hu 
tidiniiin. for if <inc thin^ \a ulwnyn Itritt in nrd?T, you may 
bi7 cxiwHed to be otrcftiL in othirm. niiich in a vory gjcttl 
d(wid(Talum ; iinnthcir tliinK ii tlint ronr tools an always 
notlood in good «bupa~- tlial Ih, wlirihur yonr tools an 
ol«Bn and in a nwpmitablc condition for work. 
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LEAD CASTING. 



"Shoef'-Lead Cnotirif;. 

mithopot buton tlgliUri); tlw flni : thr hcut jrivca oS 
fraa tils utBlnl jujaas amuuint ihi- li<tul »iiil i]ri<ii tJif ■miue. 
Never put i/«m^ imJ inCo tliu fluid metal, ur j-uu may ilnd 
til* oonlcnla taking' winf^s aalu ciKnnaelrc^ lUt [lie l«ul did 
ham * Uigc |>ot vrliich *r»s bu-iii)r a«vd (or piM-lsrin^ 
when & tniat'ltieToua bof threw n •oowbaU into ft. !foir, 
whibt the lead it gMtlnff hot, lot 114 exumtno Iho (mine 
prerioiul^ nfemd W. Al, fig. 13, In tli» bed. nuide wltJi 
•bout 2)tD, «r Itin. duab, baring a qmatilqrof S-llfoi. liulci 
3in. sparl b^irvd into Uiem ; the ted )a mncmUf nboul 
lift, to I-Sfl. iu(i^ wul ulwut HL totift. wido, havintrn fall 
nl IJin. to Jin. in X^IU ftoiu (i»>ful Ut tool. Ad In Al [mm 
•agrsvinirj. Tho stand-vp rides ate the ■■shnfUi." whinh 
•botdd be kept q'lite tnie and cmooth, «Im pmlonb^ witli 
aehMlhwhuD not in luo. A4 !■ tli« "hoad-noii,'* bret 
Buido <if cwper, altlioagh often mado of [tod. Tliie hoad- 
paii ihotild DO nada lo wodi tm hinge* ne at T ; AO U the 
lipping'-liaDdJe^ eniimtiiiMw piUled up wilh a (raDc, uthi^r 
tinuM with an iron bar; All i« a •trip of w«nd tuktcp the 
Huirl up ; 12 tlio nwt-pTop for iwBd-|Nui. A.^ tha Hund-boc, 
Art ihti toot-pan. In Mm* framea va ham a "mid-pan." 
vhidi i*. of oouno. for Aott Aaatt or otlicr cosiinK^ ■ but 
trilh a Tory little tronblo ywi caa talra out oac of tho hvd 
d«aU and ehifl ttw foot-p«a t» way part yob ohoom. The 
)i«i{^t of th* fraoM variM fcoia 2ft. to ilt. 6in., but tho 
low«r the bMter, a* joa can raach ovor to yliinu inuuh titoru 
aaiilj. 

The Coach. 

This ie only a kiod of oblong pot, iIiowd at W, Pi^. 13, 
Biada 10 run on whooU ; It miun bo ativng onouefa to varn' 
■ ton of load. Ila um> i* to cateh tha nurpliu loivd whioli 
uny rail iaio thu faot-pna and to track it uidc to the pot. 

The Fram« S&nd-Box. 
TUaiadiowa at AS, Fix. 1'J, also at H^ P!g. 13> It 
■houU b* atr-tightt to aa to keep ttia eaDd ax ouar as 
pwiMa Id Ihii ritiht ilamrnrnii : V, "the plane," made of 
noppf, havittg a nrf nuoth fac« aad tnraod up odgoa 
■ouad the outer put. 

The Strike. 
ITua b »alh«r an importaat tool, mado as follow* :— Take 
a pioee of dry, aolid maho|fKnr about ISin. loiitfor tbnn the 
width of the fianm, and nolcb It dowD, aH at K, t*j within 
Ub. ct tho bottom of thi; fnune; mako itie bottMn jiart a 
UUle foanded, round tbc cnda for bandloa, and hare eonw 
luihw miflk nado to slip orer IIm and* iu *mb n mannar 
thai Ikey will raadUr take off or en wttk laoM, in otder to 
bold a pMce ef lead betwaea the hudk and muff, boreaftar 
la be ezpleiaad. "Dm next wqniillat wUl bo a good iboTDi. 
Rod ilao a Mva of iboat l-Jrawh. 

Tha SAnd. 

Hm LoadoB iroafouidem' nnd in Inn Aim tor tho work, 
and ai there are different upinioni «bunt tki«, I oann«t do 
bettM* Itian ifiiu Ur. ttrkkaiQ't adrlok Take romiBOn 
wariinl Tliuiua nam). wliKb is imwnlly pretty afaarp, and 
nil wiiU it * liitln Intat. an that it abaQ Hnd a tfiy little. 
I balieve In titw llighi^Ua auid, becanM that whkh I need 
in my bra* foundry al Kiag** Cnaa Patent Valve Wotka 
vaa frf a flii* toany Ivxloiv ; but aa Ude ia ■ matter of cx> 
ptr J Bfi™ utpn than anrlfalng pIw, I «l>iill k^rc il for iKe 
tdambar lo da aa boat ba oaa. (vjMviUlr a* Mml ia diffrrvtit 
ball qaartara. livnfauadM« wy tlw Mnil about Uaulau 
fa tWT tadillareaL It altiMkl hrv a* I haru atld bBfore, 
wyihwp. witkalUtWIoamtobuiditt ncy Bbo; be aUtad 



thmuKh a tio<r« of 1-32 noA. aad nadi mBhiti nllj < 
to <uiiiM> it to bind into « ML It WO/tt aba bo wet 
Booording to tha aubetanoa of the lead n-qnirML If tea 
wet, the load won't run: it break>. If too dry. it won't 
bind ; it bn^ntu np and won't enamel, and will be reiigb 
on thn mml nuli^. Next aift or spraod not man Iban one 
inch tlii<i:k of tt over tlia bed of tho frame wltJi tkie atriko 
and APith t)i« mu.S» oS. After this with tho botton ad« 
of tho stdkc and acroaa the fnuaa, bouin at ili# foot u| tSe 
tho bed and boat tho aand dawn iw firm and even aa jtn 
jMiiHibly can all tlin wnv up tbn fnune. Them, after Ike 
iMatlng la oompletod, wlituh ia a two'handod job, the aand 
UMiat biT akiffL'd ; that ht, again bivin at the foot of iko 
fntm^, and, with tlie atriko, ntriko, nr ralkor rub, tbeaaml 
baokwanit and forwatda w tliuiiuh toii OFvrn ■piwadbv 
batter aa brMid with a two-biuidlad'kmfi^. Thu brtagu 
the aaikd perftwtly level with thu uliafbi. AfUr thiato dnae 
toko the amootlun^ plaiu* [V, Pig. I2| and thovongUj 
nnooQi tha aand uutii It baa a faoe as true aa ■ line and « 
■moiitli uM eEiniiL«l. Thia u uoUed irnamrlliTiy. plaalaUBg, 
pinning, Sep. A Httto "toooh" on thoplona imrmab 
working. (N.R.— The plance aboutd be woriaed hot br 
[Lipping thpiQ into the pot ooeaaionally]. l«t tha and 
fiiiinh at the foot very sharp, ao that the exons lead ahaD 
IcHkfc tho ehoci iontanily and allow it to contract wltboot 
hponktnir. NoKt, to prvpAin tho atrike, let it be oleaaed 
from tbo auid nnd " toiidi " the bottom part all ov«r> Tha 
mutft arvi off and rauat be piit on. If you want 71b, lead, 
fU ■ pinw of 41b. Iixtd under or between Ibe leather muAl 
and alrike. Thia will rmae up tho boltcta of tho atttta 
eoffident to give 71b. Fur 61b, ow 3lb. Bomn plmatMu 
make it a role to uao tho puckiax or load only 3lba. ligfator 
than that required, but tha limit- named thicknaw & nr 
ecperlonoe In tbs natter. Thia Tory much dcpenda vpoa 
the lead, irUvdy or not. If too hot. it will run Um fauely 
and break the niciuld or aand : if too raol, it won't mare. Ia 
fatt, thie roui'Ii dt^iniida upiin the day ; aliio the kbid et 
lead, tbe atate of Ike nud, and the help you gm, and la 
only to bo properly done by trftritrtrt and /•raMww. Don'l 
for one moment think that it U aa«1y aoquiied. A oold, 
daQ da^. with wind blowing tm tho frame, la aMinal ««. 
A too hot day isaa bad, BaitkimyoutokMpyourelnagtb 
ap, nnd the Hand drleatoo^niokly. TlieAaeda>-lntboMi£ic 
weather, n-peoiallT for thin almtfl. You miiat havo yoor 
liraloccordiugln tblL I nnii luitnuy thnt, if too hot, Uwleied 
will run into Ihn foot-pan wirhniit ihc itid of the etrtbu or 
notjoe to youFMir. The hnu is aoqairod by Mperi«ne« ai^ 
tho ud of the t«»ling<atick. a nieoe of deal wood l.Sln. loug 
2in, aniiuTv. pmhod into the lead, and worked about ouoa- 
iienaJly. Taking it out, which u dotw by holding il at an 
anvlo of about t j ; if the lead juat uticka or adheree to it, 
it b jnat right. Kamombar th* lead muat be wall alifiud 
up and of one unifann heat, After it ia m the he«d*paa, 
if loo hot. you may atir it with eold plnnibere' Irtta.' Be 
aanfii] and ban ercry tbhig in ejptt-niii mdm. Wlm 
ready. Ul tbe bead-pan. 2f tbe ibcet fa to weigh « vwi, 
jron will wont about 16 owt. of hoi lead. IVbefi ymt Ihi 
It ia nt a right heat tip it over, and awaj U «ea dawu 
mouM, (olkiwed ekieely up with tba enun^ of oouiaa A 
pruuMid on the ahafla. Tba two nun noM kMp «hs/ 
and not lot tke lead sot beblad Hie etrika logntbaek 
All tbo MipluB load tbeu moi into the fool-pan, and I 
Inlo the oomK. 

" Ttta Ijun*. rrn K»kt."— ■* Tir "— U ia gulag Oi 
the fmine, ynu af Icr it with the Mrike, leaving aoiUmr 
hind Imt jnat Uio minlivd ibfekneai for your dieet- 
auptue iam the foot-pan, Inletbaiub; nMtlia«M&. 
tbo pot, bale back this ■undnabeture art 1 aD'e-weUand 
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ev^ auuoildy lookang upon Uto iJioiit. It Iw-ing lli^ firat, 
it's a good OTH ; then us quickly as powible rip or trim oft 
tiww^Bgea — tiut is,Uii-ruuj,*tLi>nrt«offlJiQBide«aDdonda — 
roD it up, ftnd it U nadj- for wurk . The tobU or fr&me 
baa to be again nutilt- uj). uiiil mi na, usi^in sifting tiie aaad 
ererjtinMi and cJiT^iriti),' Uiv nieuiu. tiulca in tliu mkI vt tbo 
fnma, after wUcJi make up yuur iikiuM for anuthut sliu^t ; 
mncsabOT jrou h&ve to ((«t olt from flvn to nx shcoM ft dny 
toe good wcrlc A crane will bd neouaur}- for tbu amount 
of work. 

If bv ohanoe yon caimot g»t tba mrplu* Icmd iiwny fnim 
your (iieol Joat beforo it rontriKtit, iLvido Oin nliiwl from 
Lbe aiuplua Eoaaa \ij drawio^ a knife nnrom tho luuiw. 

N.B. If th« bottom of tbo thmrt ia uot fiMnunl in imoh a 
»»t»«imn- that lite Eiini] uh mtiltad lend can get away [thnt in 
ta aay, irith tlie una left >■ iihArp aJi poMiblo), tbo iiIiwtI on 
eonDnctinjr will break n^M lUTnin nnd fair in two bulvis. 
It ia a goxi plan to flx n liiUt n littlo hiKtin* tlmn thr muid 
butwveu the ibafl* : ihm iho biittimi -cdKc of tbi; miiid will 
aiiuf up iJmip. In Uou of Uiik the lend inxut be wkippcd 
oS wttb a aluup driLwiug kittic, which will prevent Eno- 
tar«, A iMJ-worbar tx no oif nl thu work unlau he caa 
rua Sib. load wbsn Kquimd. Mr. Gmbuin nhuwul me 31b. 
lead wbtob ho liad run laU>ly, and it wun asMuiMtb un lN)tb 
■idea aa nilllGd toad. Of rourw thin in RitraunlLnariljr lllin 
far caat loul, and requinM muoh pntctio;, 

Lead Sash Weight Casting, 

Tig, 13 ^DW« A box for vDHting lend huJi wcifchta. It 
it abnply a boa about .Ift. long'. Sin. iqiiATo at the top and 
din. aqiUM at thobott<4n, iLud bound niuiul wilb lionp iron. 
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KolUior top nor bottom la r«juinO for lhi« box. Two 
handloa aro luoful (or lifting tb» box whon filled with und. 
Suuiiding Uada tor "bipi «« nUe aaat in haxm likn thia. 

PArntaxR fob 1,ku> sub WKKUrw.— {Fir. H.] Suppoaw 
jm want n wciirbt 2ft, loDfi by Sin. by Sin. : all thnt is 
wat(t«d i* a wood pfttt«m mode 1ft. lonK^ thun thia luo. 
Thapatttfm «b<>um hAv« a littlo tafK^r, (ay jlin. in '4H. 
Iht and for tho fun) til>ir»1(l )« Sin., titporing ut> th<i two 
flat atdea aa ihown. T)i« jiattora abonld bo marlted off to 
th« Inngth of dw rvqotnd oaatiiig aa ahown with a lint all 
round. 

Tira C*arra».— Take tlio ordiniry (wnd, lui Mom d*- 
orib«d. and h^ till iiip box as it hImiiU mniill end up. 
Then In the omire of the toad flx tht pwttcm «o ilmt tfif 
purtiiifc or iruairv '•"' oomea ju>f lovol with tbo loti of tbo 
bua. ItoM the mmmI hard rmmi th« puttara. aud All up 
the box with aand. and nlrikp it leral with Ibc tu|). Just 
Up tiM pattern and U all ta right yon oaa gtn'^Ly withilrav 



it. If the sand in too dry it will fill up tlio mould a^in ; 
if too Wft It will atiok to the patlwii nnd opluttcr ubout 
when Lhu luad Ih pounvl in. whii-h mohl bv dun« slowly. 
After tlie lead in iKium! lot it oool (taking tiire to fili up m 
it sliriiiks) i wbi-u lhu box in lifKd rJie sniid Mid WPitflit 
■will fiUl «ut. Trim and wt-iyb ; also iiuiii'li a niTinJ hole 
in Cliu thin oi- tapuriBg end for the muii. oord. Thin 
l» be*t dono with & piece of Jin, or Jia. gae piiw while tho 
weight ia hot. The wcig-bU ahantd be amooth nnd in>iid. 
Bound wdghta on oaat in ths same w&y and aljo in tho 
flaaka 

Lead Casting In Flasks. 

It i> not at all uacomiuou in litiga oountiy akopa for the 
lead worknr to caat lc«d >u all aorta of ahapoa, raoli as lift 
wuighta. anumcou, blooke, tail plMH, Insa, oU-iaahIan«d 
lutragxli^ it"-, which nun only be done in llaika. It ia the 

Cautjot) in Lnndon tn wnd suoh work to th^ bruM fonnder'i, 
LiauHD tJi(! Iioitdoii ploinber %t a rule taiuiot du it, or baa 
tio( t-ho Jucility for doing It. althouf-l) my piiniptu wurll. 
Thia iBon^ niwon why I picfoc the (.wuntry plumbur it Jtt 

Tbk Fulie. — Fip 10 i« a box, to two halve*, with 
dowel* A, A, A, A ; in lien of wliloh «ipbt nlives of wood 
will nnawer, if nailed on tlis two ends and aldi!!! ao that the 
t<)p [lort (ML bo liftnl oti nnd on without dltturbin^ ibe 
p.tltctiui. 'Dion- luu four liaudliti aa al B B, for m\iag 
apurt, lio. The haiidW ulivuld bo fixed, eo that yott oan 
lift tho top with tho fln^rrt. tho two thumbt pre«aingth« 




bottom fluk. Thu ia oU that ia wnnt«4, cxcvptinir aome- 
timca two board*, the exa«t rise n( t>>p and bottom ; bat 
thi'ik) arc not often nqolMd. At Ftg. IC the flaak la 
atiown cloned nnd ready for ponring- Fiir, U rcpreiieuta 
the boxM empty, ^LOwlnir the £tlet D for thu purpuw) uf 
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Jtoppin^ the aand from aljppdnj; out. Buppcalng tluit yoa 
hnTc crcrythiu(( ready, witJi aamic vcrr loamy aand 
inolined to clay, put the top board on tli« Dnak ana AD op 
Ihn tflp fla-dt, i.*.. tlM> nnu with tho poirt en (of oauraa 
iKjttom upwaiil*;, then atTikit thn wuu! 1---vl-I ifith llie \ivka 
and fliwk. Nnxt bed the pntlJ-m iust balf-wiiy iiilu the 
(land. itr in Buuli a. mdnncr that it will r»«ily Wvn tbo »»uid. 
TlKia with a *ur^ auuUl trowvl, or ulbur handy Xwii, auch 



LEAD CASTING. 



\ hmD Urn pntt; kniJi*, mb or podrat inai9, ttU op the 
~> aB imuM Ae Mttcrv with Mad Nrxt jnt omc toc; 
' ' mfl ^7 mf Iviok dvt wui Ue it up !> > 



rN. IT. 

«MnM l»ir. Slwko &• b<HC an over tb* mdooUi maxtmm of 
Ow «ih1 ia tbp (op BmIc (&fe k odUd <'|>utit«" mid}. 
nit on tfce boUom fkukfcad »yt «on> mad owr th« a^t U fm, 
ud BIl np tbv bMton fU-k, wall nBminy Iks Hud down 
qolu hud. AftM- tliu put ■ board orar Um wnd and flaik. 
•ad turn tb* taJt onr. Tim lift «ff Ibo top fla*k and 
iho and wQl p«rt tf anAciai putlitK ■uid ku been OMtd. 
IblopfladiinMbMtlMMMtclwdoB, b«l Ukta «ff tw 
■•wdgr. Uppfav it Iwcv Htd tbu* raniid the mim, which 
loonai the mm nooBd the pBtlsn. If row mad will 
•Ot Uad nflsicntl; t« b» lifted up. work kUthorlwoacroH 
tbeHuk. UkTing taken lb« top fliak off. mulw Um awid 
gond mnd tht aklna of tfao pottna with the katfo, or 
otfMrlaol. NowjoukaowthttthvMiid WMUdwirfrrf^ 
^iWnt. Pot KMiw morv pntinff '■■■^ «<> ofpun, knd on 
tholop^Mk; then nftMMiM mora fino Huidoywpattani, 
w*ll niB tlMt MDd with K tJnmKii'a nMllot ialo tho lap 
lUak, (Mptctaltr loond the flllrt D, Fife- IT; traad it 
down M hud M jrtiu nn. Now. with * \mg turn>i>i» 
^iko the pDwiaK-bofe B, Vig. It, wUcJ) toiKlm the 
patten. lUa oIm the air boU O. Strike the nad Icrd 
with (ho lido* *l the fla«k. Up the iddM ffwitlf all romd 
In Mdcr to looae the pattern, thai Ufl the top tUtk off. 
Ctarr Mif the bottom of the ponriivhohi wtlh a amall 
penknife. simI with a litxrp brndawl pirk tko patlom out 
of ih« mud in battoni fluk. Thm make nptboedvfv 
if at all brotun, i.r., roond vbvre tho paltcni wae 
■Bibtdded. 6ea that no Iocm* pMkI i* ou the ftoe of tbe 
MOold, <m Aai aaytbinv leoka wranir : thou lift on the top 
llliM iad Ax the Doard ao that it will kivp tlie nnd fruni 
fcaftag It ta a food plan to wciitbt it doim. Next ^rK 
tbe BMlal ^id pour, but dn tuit make it lii» bat. Fhin't 
in^ be anke two pouring bnlra, onr for iIm- cait of tbe 
■Ir, vUcii iJiuutd U' at the hiKhoat pvint. It i* quitv ae 
wtO to let Iki' woik drj. If time will allow, before pnttiag 
lhe4Mfc>tof^th«r Afiw jron bare rua tbe metal jron 
MB bnak B& the mnuld and tak* oal the mRlBfa boiora 
It 8"*> t*<* ™^> ""^ ^ dintiinx it into wajer the and will 
(K.B. — 



ban- it quite brigbt. 



-Tbe BMul noMt not be loo 



wvt. ooiir I"** "^ *^*' '* "iu ^^ '" " ^'< ^>^'^ ^0 

laaaea fur it brtiiK loamy]. 

Plumbob* and Moulds.— {Hg. IS.) 

Tb«ae ar« tMl in foft Mok. Bath, or other aoft «tene 
Moulda, wbUh are mad* in two batrca. havinfr a pieee of 
«0Mi9 wire through the oMitie for fannintf tlw Btrii%-hole. 
Am- rnalnff the had tlw plunbob i* takm out of the 
Mmtid bot. Hid the wire drawn oat with tnein fare*. 
Plaatir tnoalda are wade, I alwa^* ra«t ai7 plombobe la 
aaall Saalu. tfcme or fonr tojn'tber. 1 Imtd a doaen ia omo 
MOvId whan matitig fnr •&(>[•>. 1 ua* wood patt«nw on a 
tod of iraa. The jinifrT ■■•4h<>d of alttklnr a nlunbeb la 
rfuwn at Fig. 18. Draw a rtirli* U'«f A It -J in. loag ; opaa 
iheeoMfaaaBaaiMlfrun the puut C draw ■ balfdicleloPHl 
Mm at a B : then put the ooe |)o4iil of the >i uai pa» a a oa 



tho point A and open coi 
Tbca ■trikc tbr lioe E A 



to B and KtrikoUne B! 
fcvui tbo puinl S. 




Fm. li. 



Lead'hended Nails. 



iip^ 
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Fig. 19 ia a bad-hwadrd onil; it it iMde hj- di' 
th)> hnad A into a ladk full uf neariy letting lead. 
nail in diptwd in throe or fbur Uiaee ronaing, uata 



If jon 

round, 
Th«T 
rouad 



LEAD 



jon get mfjaient lead to eliait to Uw bead 

waat tbeaa ■nry nond, keev t"—^ Ae nail 

aad ia differeal duectioBa, wmb &» amtal la hot. 

are uaed to tuiil <« hip ridgee^ ***hitiigt. aad 

•ink*, Ac. Bv dipping the 

nai] ajtd tuddetur ramar it tha 

under aide iamada oooe ebaped, 

but if jon dip it into nnrtr 

cold lead and turn it ronnd, 

then BudAm))' raue it to a 

bniaontal piMitioo at the 

asme time keep it on the 

turn, tbe bead will be.^rnrfir. 

See Pair ft rfaillip>' paU-nt for 

aaiae. 

Window Load. 

TIm DMvId tor m-l\ng tbe 
calmea la la ehnwn ac Fijr. 30. 
It ie about l:^lii. long, 4iB. 
wide, br 2in. ihifk, t.t.. ctuA 
•dde )ia.( wllh gr wrn aa 
Doarijr tbe ahape of the 
viadowlead. 'lUamouUhaa 
a haadla (or oloiiag It. Thb 
lead ia pooped la, well hoti 
at the OM opncidts tbe hinsa. 
It wovka baett u all other 
aoulda do, when well bealad. 



Window Loftd Maohlnas and Turning Window 
t-aad. 

Tig. 21 la as •Irralioii o( the old gloxicr'a vita, wbidt II 
bare giooad awaj at whoa a boy tat weeka toielhar. I 
A A an lb* bunea; BBB, aalce; CC, the two eatdag 
wbeala with taiUed ed|R« iiin. dlaaietcr, aad the eaaia 
thiekaeaa ae tbe glaie t>v be naod. IIm wbeeb are Sited 
upon thp ailea «i aa to work ia between two oaae-hapdeeed 
nbook* I) n. Ibe wberia ahould aot exceed l>IOth tt oa 
inob apart froin aa<h other. The apindleasia '«piiiitf<>td 
hy the ooffwboela E B. 

A emaOar aeachiae b ehowa at Fig. U ; h la nado 
bf Vaam. 8han>H A Mevlh. Thb niuMretiaQ gina 
a riaw of the lead Bearing tbe aiachiae; aba a good 
view of the rhivka. but doea not thuw the outtMa or 
wbreU. which orv. however, ezaetlv aa la tbe old ~"!rfirt 
atA,&,CaiM)B. FVg. >1. 
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LEAD BABEEL CASTING. 



Mj eft. Icni2, Willi pMttitiQina for the di0«<Tiaol riaes, and an 
■Ir-tigbt lid. Tbo box i> qait« u vvll if y^inttd iUele, ui 
Ibv t<K)>t kKouIiI he h>pl aWBV f n>m the '.■alnica. 

N.U — SMAMunca **<ui.I(iM''' ii ([ich "ciuni>,"ftS in tbc 
tTpitixi Statoi, and in N'uUaU'k Dictii.iinry, and in somo 
pan«o( Enirland, "oann." 

Window lead i» anmctiinp* prawod; brit it cannot be 
maile h> Hqo nnd lix^t. It m Kbout and dunuv, uciil iu 
wrvldns tt ta<Mbi man kIu" """> ■( t» wunli. hi fact, it 
ia of no IMS aleoMid* of vinn Iniul fur wcrlting-. [Pur a 
OOantDUUtion of Uux, hm Lrwl Uglit O lazing, j 

Lead Pump Barrel Casting. 

Hu barrd m cMt in a mcMild Mmothitiir lil» tho old 
gdgliial pip»-]DoiiUd, thft miintlnil txany nulled nut bj a 
enat or otoar maaiM. This nuuidiTl iJiould liare little or 
BO toper, wliich. olraurM, inakcHil vcr]r difficult to ^w. 
Tio »]wut or Doulo ia aW cut a* tbu bnTroL Tho liuul in 
eaM in > ■owuv nMntd, haviii^f a core in tho ctMilro ; midc- 
tittM Ui« Rant uda ta mode laoat. Tha bMil ahmld be 
«a«t with a hole for tbe barrel lo uunw Ihrouvb, and aUo a 
bole in tlw fronl for tlw iipuat. SomrtiinHa uie barrel ha* 
b(«dii, or raouldinKM, or aatFagalii, cant an, Hore iriJl be 
mid hMvaft<f' ini lud puntpB when w romo to make rlii°m 
up. (.-lire miuit bo talu^ to buvo auflicicnt tajwr fur tbo 
■uikcr-boT. fPor naldn^ up punpH, aoo mv work vu 
Pump>Wor4i. Water Su|ipl}r. Hot Water and Oaa 
Kitttaff, tc.) 

Lead Clacha. 

Tbeee rlaclia atu oati ta a two>nctc<i tnonld [«« Flffa. 
21, ti, S6]. U tli« daek : riref ii tbc purt vhkii li«ld& Uit» 
clack v|Mti the leatber. Tht- method of <aj>tiii^ theM clauka 
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na.M. 

' irfll N> tradiljr eeea hw nianmtm lo Fiff. 34. R end E an 
tbi> two (idM of tlw cledt tDOold planed toifpUter, harinr a 
claok owl thenin. To CMt Ihia deck, nakttlw mould W. 
«ri plaee Ubc ddn Bi klkawn. P«MirIatbel«ad,aadaa»vii u 
U b ett t«m tlw dadi o«t, and fill ap tlb* nvnold aitain aad 
a|ralB,ania^aluimtlMremib«idqnai>Ht)r. IlaTinjt ■hown 
jvB tlM <lwtk iwKiU, I wfo anlahi aMilwr nathod nf 
eaadng t^ load eUek wben you uare no noold. nam a 



pattern teado of Tood to the diape and oiMnqnind. vltha 
piece «f wood Bailed ou to form arirvt. I^tattbe pattern 
rivot-atdo do<mwiinlEiiit<>»oine Mind, and fiDitnp with laad. 
ll6K jaa got n jnod eU^lc, with flat lop, iiud«Ad nt rnundcd 
[uM Hbciwa lit fly. '24]. Theae dadcs are tlie baet fer 



Fro. ». 

dniwixi;r the sutJier, a» will b« henjJUa explained. 
3$ i* a fuU'Uied eloretton of ttic dadc caat in tlbo ~ 
I-1g. 2i. 
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Piu. 1& 

Load Pipe Mouldt. 

Then ia Knrcely any itiamm in tbia aire for tlM pltnnba 
to proride tead-pip« mouldjs dmw bvDobmi, etc., aa Umi' 
pipe aeeUag la dmt^ don* awav- witfa: iJtbougb autoj 
«ul bo iiilcrected, and all abould know bow we oanl to 
■aake our load pipea, enieciall; If caat upon oar boan.4iwlN, 
abroad or otherwiae. Hoalda an nude of variooa abapaa; 
the fttet in l^nffland waa inTeaicd fay Rubrrt Broeke abeat 
IBSff, and vi!Ty much uaed bjr PaUir Moricc. the LondcM 
Bridge Walcrworki cnirinrcT, 1&S3. Somv adiight iMptwe- 
nenta wvre made in lM(l-pipf^ taattag ia the ftar IftiO, (w 
thoifi'w Rircr Cmitpnny'aL-niriDrer (arnuhfrlheptUBotar 
aftbpNew KitvrCunuuuiy). Mr. MyddolloB, afterwudaaic 
Mo4tb Mjddpllon. TIid Bruck moiudforooMing iMd pipei 
ill made in two halroa, from lit. Ota. to SfL fai hoi^^h, 
having a Mowrfra/ or "oorc," ea it ia eaOad, fiaride tr^ iho 
load til ran round, aad plnoed in aneh a laaaaar that 
aaaie can he Mudlj withdrawn. Tliia coiw afaould bci 
laprniiir. about 1-10 of an Inrtb In the tuol, aad 
i-rnr ■li^rbl lau on the eod with the atanbr (a nallal er 
hiunmiTi. mifficM tO daok It. Tba code of Ike naadrtl 
■tla-nya pnijett Uimigh (be eoda ot the aenU about tfa. 
Tho tnandrel m««v«« tbo tap, or alaoldny btow, with the 
■Lacker fcefuro tho noold la opimad. The mould ahoald be 
made well hot, abcoit equal to bofllBfr wain, aad ihau 
ptaenl In a pwpenSbnilar poaltlon, who the lead la pawed. 
TUa ceete plpea tn Atat knglha mij. Afkr Ifaie oaal- 
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ing ia QT», tlio ifaoit pieora m Itunied to|{«th«r in b 
M^tAtiUo jointing mouM. Tho iniride of chiBmouU iiin tho 
iJiBjie of an «lliiMe. Jotntafar ptpw an> ellipMw, jiul lan^; 
enuuKli to hold (Iw «iuli ut the two pieuti vf pipe, tjie aitiurt 
kau^tth lutviDff auotbir snuillm nuulrel p^AWxi imddv. uid 
iortg uni>ui^ k) vuttT tJiii. iulo tbo loiiKVal end. Tke tJiort 
inuuld ia then Bbut uli, wliicli ipip* the two «d^ ut the 
tnpt; thra Kprinklo a little wmtt, mid ponr lfa» lead rul-hsl 
into the mould bud on tho two ends of th* pip». uid ths 
twu |iiM«i of pljie iNMoaia united. Tbe groMevt cm 
fthould lie taken u> proporly clean tlie endi vt The pipe, and 
well "touoli" tbaiii itiudo oiul out 'lefurc running tno lead. 

Th» French Pip« Mould. 

This ia tndj tlia joint mould tiutdo bug tinonirh t« mii]» 
the loint and* pteoa of ptpa at una linio, u foDotra: Tba 
moiUd Is sijndar to (hat unadv doMribed, tbe dlffemioa 
b«iDK that it b oaed boruontallj' inatoad of upright, aiul 

H 



u luicUy u poariblc, vhitth i^vm eoaUnuona len^tlia at 1 
pi|>o. Tho mr to ^tot tho fint ladlcftd of red hot iMd, la 
to pUboo Uie Isdio in tho Itrw, bud dip tho lead wbiUt ia tUa 
state. The itAnd-up pouring bum must not be out off 
unloM they luu aftorvaKts aoldarad op, or thojr will leak, 
owine to die ooutraotum of Uw lead, vbicb leaves a amall 
hole in tho centtv. 

I'hls Und of Icmj pipe mukinif I vorkcd nt oe Lato as tha 
jMt 1832, although i»wod pipe vae thoa miult in 
vogvt. 

Drttwbenoh or Fram* 

(FajroUfl's dravlwnoh, atsu known as WUUaaCiii'a htent 
Pipe Fnma).— Th« drawbauah Is shown at Figs. 27 
and 28. This nuuJiiiU) ia ejuwtlr eiiaUar in iihnpo, ut^., to 
the wini drnwlwuvh, and alao tlie b«nah for luuking xine 
tube* fur bnll-wiroa, ctu. It came into g«nontl uw about 
1800. With this Ubie or frame onginatod tho term 
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with a ouie which eonld not b« Icnacked ont, bnt has 

to Iw dmwn out with a wiuuli nuil chiiin. Hako the core 

and tnuuld well hot, wul whi-n tho pope is to bo oast, the 

nknd in pi'un<dia irf the uai; riid. cullod the ''coetiiiir end." 

HYuu riui nLsu pour in uttho other end, or, oa is often, the 

^Ub>c, two mto <Ma pour at tho •nnw time. As soon as ttiw 

^npo la east, the mandrel should 1m di«wn ont befon the 

^HhhI •hfinlcs too tIshUy round it (of eonrao the mandrel 

moft he well "touched"); tbe pip» shonld than bo taken 

out of iha nuwld whlbt hot, and again plootd in the 

end, W.J Sia.; then place tho BnaU aid of tho 

1 into the Huoa, and laj tho other part of tbo aian- 

JBta tbo tDonld. Shnt up the uoold cIcck, wiQi the 

"wMdk hold it flnnly together, and piiur tlip tiivt 

' , nd'h»i, tnto the casling end, and liiJ uf the mould 




"lenirthB" of ]»lpe, heeanaa il ean only draw a loogth of 
pips the Uffigth of the trvKM. X leikfrtb of pipojin., )to., 
and lin. ii uow known to bo IGfl. long- and l}in.. l]in., 
Atid 2in., il 12ft. lung. CtlH<T lurRvrnseaaremade In lOft. 
leutftiiA. This bTTO in luvd to this dsr. Four lengths 
make ono "ooil." Tho load b oast in moolils m in Brock's 
proooMi, hot much nd^utor; in fact, tixml vijrht tiiuun the 
thioln^ai of Brock'n pipe. Tho miuidriil tit "tnjl.lul," 
wbieh b of at«el and Inpi-ring', is mjniriad to be longer 
th&D Broek*ii, aiu! inalniid of pouring tho load in an upright 
poaltion, it is puuml with tho mooM placed obtiqnelj, and 
tho Itmd i» )K>iiml in at tho Ixtttom, m> that it tnv^ 
up-hill. This is tbo most ourioua part ol tho work to tbe 
non-prafioalonal lo«d woifcer; but if llta bad- worker luaa 
hio wad In hot maaUi, and in **'tT uanneri ha will nerw 
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LEAD-PIPE PRESSES. 



ml tpaagfi BoowtiineB caUed "ratten," brokon. or orjraeil- 
ttsod MUL The "dim." or u th«y mm ctHod in tbo woat 
ot Bu^ltoii, " wlitrtlu>," B B, Viff. '2S^ are mado vt nt^iil, 
p«rfar»t«d ukI Uuenng, <tt vajrioiu iitJtoa. Thoy itr» Hxiol 
in a bean «r holdorU Ihafoot, or Honielirm-Ji a iitUo wny 
up Uw tienoh. In lacli ■ manmrr thiit thur can cvuiily b« 
takni in ftod onl. Of oouno the; miint li:i ftind rury 
firmly. Ou the hoiaII end of the uiaiidrol )} nhmild b« 
tormti « auR hiwl[-liwd-;-{tM)« Fivs. 27 hmI '^31. {cu«ttv 
tbo alwM cf Ihe hMdeil juB whioh (omiH port of • <wiT«l) 
to aasMe tho aUUhoolc K [Fiff. 2T] to cAiub huld uf Uw 
iBiadnl P. The load in tiitn drawn with nrniixiuiid oumr. 
nab gvttbiK, or otbonriw. through ■ No. 1 whirtle; 
liion iLnjiuh No*. 2. 9. f, 6, 6, md T, mitil tho rctiiurcd 
BubstsDOO u obtainvd, oucuioiMlly uincalins it if iv 
quind. At Tig. S7 tbo moUvA fon» is ^ncd b;r * o'ift- 
wbed and pinioD Q H, tumfid hy thi> winn* T. Tba diM 
KK ahown ut aootMn at Fig. 2A. Scmitiiniia whivi* are 
naed Inataad of wbirtlea. TIum TManblt' throe imlk'y 
wbaala woTUn)^ Uttptdua. ao a« to form & dii;. They do 
lli« vork iBDcli man) owrily. but not nearly m wdII. Ooai 
dnwu piuM aboiUd b« w an «iaa1 ttiioknoM tbimuKboMl, 
and irvo ironi any (ccat^lm or nurkii wbjit«v«T, and bare 
tbe Dsoal tougfaniaa ef load. 

ThB Lead-Pipe Preea. 

Tliia la an fanpioroiiMint upon all the Vfaro^KwitocE 
meUioda, It ia adapted to make pipoa tn uiy k<>ir". 
langtfc, and qoaUtj. l%e Hpe Rvai iim nnderginiD tantLy 
■Heratloni^ bat the <nt principle ia MiU in um. Fix. '^^ » 
• aaotfonnl aleradon of tne original Pipe Ptdw of ^nunnh. 
I oamaat do better llian rufcr tur rtiKlcn to the old and 
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migJBal tpviiiimtioa of Branuh'a oatMit of |;b7. I ahaU 
•Im Ntaraay Nodm totheonjrmalapadfleKllaaof tbomaa 
ItuiT, Main"-. 1^>^ o™! Boir. Haiuai and Ifaaaw. John 
Kand. Xewtun. Uatdinv. Wenn. and otbcn. aa (liat if tbej 
AotUd ^ vilh any ttnoyo piMa ibcy will nut ba kiat. 



Wo will take Bramab, whi>, in lua written apociflction 
lT97i duouribuflanutuliino, lutbe titja,Hbt)winCBaewi 

uf in'iliiiii^ tiitHM of luud »r uUmr rKift loatal of k11 i 
a-iul >ii lutv i^iviii lon^h whiiti^yiir, withoDt jiiintd. Ilui la' 
perfiimiM lij n ppoouasi nf pumpinjt or fi)m!i;r Iliad. Ac, ia 
ita liquid atMts. chrouffh nwial ciinuldii. by which tuboa of 
any gima ahape or aiso may be made with gnat oxneditkia 
and perfect aeeurac^. Ho forau a kind of not [AfFlg . IS], 
in Um centre of whvuh ia tli«d a orlindor el inn, B, with a 
piliten, C, littod into it. Whan toe latter ia pretod doWn 
witb eunaidurable fureo it impela tlu lead ihmugh as 
apoKutv or dto, D, Bxad in the vda of thn pump and pot. 
Thiji die i* OQoal in aiae to thn onbddo dimuuioiu of the 
tube inhmdod to bo nude. Id the end of tho monld taba 
or die next to tbo pot and pump i* fixed a oroaa or brid^ 
K, into tho MHtr* ef u'AicA u Jbrcd a mtttirti, Q, or DyliB- 
drico! bar of iron or rttxA, turned pcrfootly tma, and ol the 
dinntotiir ixiuul Ui \1\« inHidn or bum of tbo pipOi H, to faa 
made. Tim din nr mniilil and chtt tryliudrical Mr muat be 
in a lontiil doifrcv dimininbinx in diametfrr toward tbo 
ext«ninl nnd, whit^h cst.rrmity miMt tonnin^to with tbo 
end of the mould or liLoreabout. Of counw th«io nuM bo 
■oJRciont opeoiiiff in tiio oroaa or l>rid>{o and tbo dio to 
allow tho lead ta flaw. At I ia idiown a purliuu of the 
InvM- by wbiub Xhe pbctoii w foriird dnvu. In tbia way any 
iFiijftti ur MKn nf pip(> cau \x mudu perfectly aouad and 
without a oinjflir joint. 

Sur-r'» Pipe Preas. ^ 

About twHuty-lhroe yoan iLftor Bmnab camo lir. 
Thofoaa Burr, wbo ulaiinod tho ri;rht of nuikiBr ptpaa 
of lead or other auitablo metul by }>n:(i9tng tt or forcuf 
the metal In a naUd tiatt tlirouKh an H^xirtun; at Ibo Fonn 
reqalied ; not by drawing or roiling tt, aa ia the pnaant 
pnetioe. Ho Koyii that bin uiaohlntTy for nuking P<P*< 
oonaiata of a Htn>u(r Iron cyhndor or banol, tnw with 
parallel ud«. fur u piatou to work iu, open ol one end, and 
oloaed at tho other oud, uxiwpt a hole bung left in tht 
oentre to admit the i4pe to paea tbjovsb. Into tbia hole ii> 
fixed a waaber or lliiiable, the bole thraosh whii^h ii ihe 
cotiKt Mse of the outiddf< of the pipe intondnd to be made. 
Tfau wxKber ta made to take out and in, to allow of being 
nplaced by olhen. A atroDK piatou ia ntade to fit the 
Enude of the aylluder, and la tiie ond of thia pMon vUoh 
eoten the eyiuidv la fixed Mm&diculai'ljr a ronnd ooie ee 
rod, the length of tho OTlindor and the diameter el the 
Inaideof the pipe Intuudadtobo mada. Tbia rod ee eon la 
nudu to take off and on to admit anutlipr, and it way be of 
UEty tixu. It muat be large euour b to hold auffidont luul 
to make one kogth of pipe, if it ia fiia. d l a m at wr , and 
Ut. bog, it wUl lequire to bo at leaal iia. thick. The 
manner of infaw tbia apparatiwiaaafolbwa: TlMoyliadae 
U fixed poneauueularlv, with tho and npperateal lo wUeh 
the waaber la fixed : ino picton ia dnwn down until ft la 
nceriy out of ihu oyliudor. The upper end of the oee er 
rod will tbon ammi Uuuuiih the oentrc of the bole tu tUa 
vaaltor; If it ilMald rai; U anat be wedged in the centie. 
OloM Mailed lead b tlM pouvd into the eylmder, by the 
apaee betwean the oore and the waalur, mtU it la falL 
After It baa ataod until the land ia aol the fdalon la fbiead 
Into the cylinder wUoh p rewea oat the land thnm^ the 
apemue belwee n the eon and the wuber Id the fom of a 
pipe. When tho pjatn haa prama d ernt aS the lead the 
n^ ia aawB oB abore the oore ornd. Thepiatoo ia dnwn 
down again to ita former place Ms., neMly out of the 
oyUndcr). A abort jmocm of pipe ml then rMehi. ao aa to 
atop up the peamg* ur w^maa b af aa u the eoi* and the die 
or waaher. Tj oleer thb paamge malted ImA, bealBd 
Hatty to a low nd. in puurod on to the pipe nrmafauag. 
whka aooii nM4li It awny, and the bad mual be oenliauad 
putiring until Uie cyliMMr ia f«U a* leloro. To lake Ihe 
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nu>lUiA I^mI into U>« A/Uiidar * snudl liolo in Aorrutimnt 
employed, which U (Aojipcd nj> wh«a nob tn dm. Tho 
uiciiiuil wvd to tono tho pUton into Uie cylinder anil to 
JrHw It liackjL7iuiiLsatfo1low»; ThecylJodor inHxvd (bva 
fluiiye cast ilii.iivoD fur thai [lurposo) in ti poruoiidiouW 
IiuIl- ilirouyh tlio coiitni of tho t^pof tho friuiiuor a power' 
fill hydnkiuic prrw in uui'-h a tiuuuiiir thiit tli« uppur onil 
appMr* Abav« tho fminn o( tho prvMH. For tlin purpoM of 
Moen to pnur ri«U1 tb« pivwi i« m-vU lit li<>nvu iijiivunU 
■nd to pull bunk afpiin. Th« jiiMon xm fmtb-ntd to thu 
beftiriii^-rod of tbo prcM by a Kirvw, no ihnt il ivm Iw (■anily 
Ulces off to rJe«r away tho lond thnt nuty hung' on vhi-n 
tha oon or rod ia to bo oh<.ng«d. Tht oylindnc shoald bo 
wMmed b«(M« bvigifutiag to nun it, After it hiu tlood from 
woddne, l^ Duldii^ k maU fltv round it. Tlux drii'.i it, 
and m&k« it work tho (■nor. Thu fonguini; aru Burr's 
uwu tronla. 
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other Varieties of Pipe Press for Tinning Pipes, &c. 

Next cumw Kairio in 1^32. Ha !»(■!• Iiin prexa hori- 
sontall}'. and, iiwt^ul of an hydraulic pram, hu uppliDH a 
pnrcrful >cnw. driiTD by vvnipi^uud cuK-wlweu. Hi; 
claim* DOthiuir, although iho fint (o wuik pijKi in tliw 
inanner. 

EUi« and Butt, in 1836, obtained n TMlvnt fur tinninif tho 
pipo AM it i* madit, thin liAinK (loiic by enlarjjinff llie top 
part of the dip. m aa to fitrni n iru'Ul pel to holdmoltm 
tin, which vntin tho uttrior of tlju pipe* aa it la forocil 
upirards through tho die, and tho iiiAdo L} «Mt«d by 
pounnjT looltul tin iuto tbo t«p df it as aoon as it tijM 
abovo tiia mandivl. 

Ttw tin ia knpt hot by a flra round tho pot. Pipaa wen 
dnnnl inaida in thiryi-nr ISOt. 

Raaton and Hnnncin. in thn ynar 1B3T, fnllowod up Ellin 
in Ua improromcnt. Inatcod <A th« \<ni.g numdrel trliicb 
iraaplaoM or fLx«d at thcboltam ofthDmatonorplunKt^vf 
thahydMnli^pNa*. thiBTaandroHnrifridlytiiMvI toa bridge- 
fiao* [uBda tho oylindor of tho prcu. mid nmivnlrte with 
iba dia opaninjf , ila Idwdt otid pnitrudiru; tlimiitth it. It ia 
tha aaiaa priwiiple lu Bramali iu«d. aad which in ua»d in 
th* heat prwaia Soma U«d workvn My yi>ii i-aTiuni: |f«( 
HDod pipo pTBraod in tbia way. Thunc who luty »> know 
Bothiav about il, aa I have prated both wavik All Mr. 
CiariwH ppfaflo* aK made in tnis waj", and who mn mako 
hotter ]iiii>aKF 

Joba Rand obtahiixl a patant in 1843 to nuke load pipo 
fmm thirk, oliort ttifaiilor riiur* of Innd. wbtch. when put 
uiiilrr a powerful plunircr. fillnl njiriiritli^ly in a rylindncal 
cliambcr hanoK aie^ in ilic bottom, u in Uurr it potent. 
Ii« prodnMd l(Ad pipe without iiiitiry to tho din or alh'or 
•roFKiiie paitauf Llie uppuntlUH ri>iu!ting ft^mi tllt^ hcut (rf 
tfao iwJtwi motal. Tliin wna vety littlo luod. Of roiitw, 
lead pqw mado in thi* way wiu Una hard. 

Hen, in lftl5, Ur. Newton, a jialrnt AKoiit. reocifiid a 
eoaunsnioatiaa fnmi abroad, and toi>k out a patent to tin 
Uio ittJiAt of l*ad pipe a« fotlowa . Tho fixod t^umdrcl (an in 
Brantah'a and Ifait^aTi'N |wt«nld) for th* purpoaa of thla 
in*imtiun >■ luaUo bulluw. ntbwo latnnil paMagvi opon 
iuto an extamal annular roiie<«. Theoavily in tliF> mandrol 
bciac n* oooununioation with a cliiunW-r attiwbiid to the 
^jipontiM MMitainiuK tbe nuilton tin, bdore tbo nnwly- 
kratod pipe U loroed off tbe vnd of tli* inaudrel, it p w aa M 
over tho annukr rte tu a Into whioh the tin ooatinuca to 
flew tkfooob the intamal na«uu|«a, and bolni; hroug-ht into 
eontaet vTtli tbo Intenuu autaoe of tho pipn it uiuuiboa 
itaelf thereto, funolnir a oootin^f thL> thiokurw of whidi in 
regnlatod by tbe aiie of the end of thn ninndnl which 
mootbea tho •Uffaov ol tbe tin mt the lead pipe ia farvvd 
vlT, Of oowao Ibo pwt« of Ibo ma^Uno whiiui oontAin the 
tin mmt beosrufull; kept up to thod^^ieeof heat neoBMaiy 



14 prMeew tho tia in a atate of fnrion,. but not too much 
Iwat. 

Tho best and nhoappet mpthod of iiiininB Inad pitio (only 
it linn it iiiitide and oxit) in t,i pajut it tlipjiigli \ bath of liu. 
tho dn bolufc kept nhant 'iCIO* bulow tl)«fuiiiiiit point of load. 
I alwaya tin my lead in tills way. (If yvu laant tK<m dan* 
jjitifitrl!/, do iifffl jfai''*l/'J 

li. Potty Gardiim', in tho year ISat, madn pipoi of Irul 
in 4Uob a manner that durintt thn pr^KiiH nf rnalcioif the 
fibm or onin waa hud oruwiwiiin inateiid. of lontiili'ditially. 
Tbo InadWU placed in a die r.hamU'r (aa in lliisuo's patent), 
which. whiM till mctjtl in bcinir forood or drawn out 
thrQU)rh tiiu annular oponinif but wccn tho die and tho end of 
tho core Dkandral, ia eanacd to rorolve Thia motion of the 
dio hiu tho ofteot of laying the grain or fibre of thu motal 
tnuuivonin to Ibn axin of the pipe, working and drawing 
muiidniid nmnd. In iJiiH way, pipea of gnatt^ i[rea)[tJi 
nroprtidurrkl, nml tlio tin^Murc rouuired tu forou the metal 
IbroaKh tho diocauaodturovolvcduring the proovea iauoii- 
sidcrubly ptdnccd. Thia prooeea ia not m'U'lh U*>d ; tt la 
auitahle for tbo Canadian water pipe. It hiu a yi-ry pretty 
appeamnoe. 

Juhu Wecan. in 1}).')3, mada apreM with the nut and 
nhaping dio onlid or in one pieoei tor making lead pipe of 
larya litti. Ilo mako« nao of tho hydraulio ntew. TUa 
prrwa has two piatcni^ Uie intenial one fixeo,, tlie otbor 
moTahla. On tlio movable piston la a moelver for iho l^d ; 
tUa outdide of thia reoelver, or rather, tho axt«mal part of 
tlia iiinide. fijrma the outaiilo or die for tonning the gutslds 
of tlitr pipf. On theinaide idiiton, at llie uppctrond. la fixed 
a kind ui Ix^ll, the Inwieaf whldi ta flttad truly to the In- 
eidf piLrt of Lb» TDooIver for the lead, formed ni>on tbo lop of 
tho morable pltton. On &\^ag the reoeivcr with kad, and 
giving an uaward notioQ to tho movable piston, it earrioa 
with It the lead. Thuu t^e lip of tho oup {fljcod on the in- 
ternal piatcn) beiiiK Blutiouiiry, L-omM lii oonlarti wi\h tho 
hiai, and ou iufUuiGut iotce tmiiig apirUod lu the morablo 
pintun caiuua the lead to be equined, or miuMutod, up be- 
tween tbu oxtomal part of the UMld» of tho Wttd romivor 
and tlieextemaluart oftheflxedenp. In thUiTstRintluwe 
U no uet-oaiilT for the whola ana of tho nun to oome in 
coutaot with tAO lead ; thta rvdaoea the ainouut of preumro 
to the Imsl poa«lble fraction reqiiirod for thu work. Thin 
prcae liioke uucalnly, butworkaozccttUugly woll, no doubt; 
It i» Ihv IwhI for large pipoa. 

In IS.S.1, Edward K. DaTis made an opparatua to fotoo 
lead thnnigb di«n without a. pltmgar. Ho applied oom- 
preamd air. He alau nloimalo bathe Inrontor nf caauu 
Boft metal nipr wtib bIr.Kik tin ; alee pladng of idioete, wltitsa 
waa done by Dodd in IH01, and Burr and Kltla. Ho alaa 
olainu oonUnir pipe* with indiombbor. Of the latter bo 
faiij bnvn bwn tk>i' inToiitor. It it iwefnl in froiity weather. 

John Anthony and William T. Chnfo'ii pmHia farmnnu* 
fnotiiTing lead pipo inouaniitiiui, thuiy not lininKiuttiafied bjr 
niakin;(on«Btatin)«. Tbnr infentintioomdAtnincmmbining 
twoormorcdioe, eitii(Taopantelyarinthe«uneplatoa,with 
corv bam fitted to oaoh. Of oouna their diea roeeiva their 
aupply frtMo tbo name ojrlinder or metal reaervoir as 
Bmioah'ii, UurrV Ao. 

CharlDM l^itlix SwiDo'a inviwtiau to lino the iutcmal port 
of li'nd pijM with tin ia miir-h about the aamo aa that recnVKd 
hy Mr. nowtuii, the ditlorpnoe boinir that the niandnt) 

S'liich in hulUiw) id flitnl when the ntump or nhort end of 
o pipo i« niraat Sin. nl-ovc the di-c. This »viitoin is not "o 
ffmA a* that reeeired by Mr. Newton. SoTiUr alio olaima 
tinning load pipea an thoy ciudo Lhrotiirh tbo diir, th« tin- 
ning hath, &!.'. In faot, tiioni ix nothing now in thia in- 
Tcntion, aa thL- bath wju known in thr days i.>f the old draw- 
hencii, andNowton'n prmuwforrHtallii.Sorillc thinccatyw*i 
Ur. Clark, of Honuncnnnith, bujiut oouiplctiad a patent 
for preaaing lead-pipe. He baa two oontainim^ vhieh an 
wtrktity mtpittm. TheoantaineiaamiBadAtororalre tn 

C2 



nek A maniur Out lie ou fill wio wlukt iht other U baisc' 
pnned. Ho dafaiu Uie adTsnta^^ ot tlte niuu bumg at 
woric dariae: the tine tke load U ai^diJjiuji, ur lather, to 
tuw hi* own word*, tifa lota u« bvony «ngagvi prMainy * 
i>kiu;B«) whilst Miather u cooling. Tha mni, who evidently 
tiiotoughly nndentood dunr VDrk, pretwd one oltar^ 
wbilel I examined it, and tho ojwration only oocu)))«d 
then 4) nalntitM. Thoogh only 44'inlDuu«, Huh ^tng on 
MOttanally b a griMt Mriu^. The pipe waa properly 
wocked, Mtd •vsrjtliiag in finit-cl«jie «tyk', and I vuimiW 
that lb. Clark's lieir prmM iii th(i iMwt navi} ono which I 
hare •md. I diould iav mmnrk that I wan 8urprisc>d to 
MetlieRMtiiiunDviMiiflntiti tlils flim rinca I laat eiamined 
it in IMT. lb. Clark hlmMlf abowtd mo over £3.0UO 
worth of pig-load wbich be hod obtained fram drooa. Im, 
Of ogsne m haa on thoea worlta rvnahonUay foinacoB, 
ToUtBgr-nailU, four or Hto friaiii^ and tbo boat niftohiaerf I 
ever uw ia a t-Mul works. 

Oth«r Utei of the Press. 

After gtvi-n^thoparticiLilAni nf Llio tiipn proM, I may hno 
Tfmarli that tho aamo ajppanbu ui amploTed to tnalco 
•quanand othor aha^od pipaa; and alaonlupoda of Isad 
for oattridgM. Isad wu«,aDdferfbniiiaifdiffermtly-Hhapf<(l 
aaUtgiJa, vlndow-baoai^ and tbo ban for maMng the 
«elnn ■md auay other ptupoaa*. 

Th« Author** own Press. 

I o&n&ot pajit on without giving my reader a view of tho 
Af^le aud vi-ry i-tTeoUva praae inviuiud by myself. Tho 
dnwing' n>|uir» but varv Ultlo os^auativu. Fife. 3Q 
•how* Dariis' " ImprovedLead PIpi' Pnwi." ThvpipoA 
laflOoaectMl ti) a powoful pump, aay 2) bonn (a the wj^iiaro 
ladi. Thia pipu ninven water tnbo the vrater cylinilar B, 
and fOTCoa the piaton Cf down Into tho cylinder for load D, 
whea the ketd beoomM oompraaaed and la squirted otit at 
the bottom betnan the die E and Utu miuiJn.-l G in the 
■bapo of lead pipe H. Tlui dir i-nn bu ntHily ntuuvL-il fur a 
amaltfr ur larger odo, ur far aay utlwr kiiid uf die. When 
tho kad ia bQ prwed out, the wator i* pumped out of the 
wator oyUiuIar end the piaton rian. A amall pipe ia aim> 
fitted b at w oau tha oap-leath«fs, I. L, whiuk «upphe« water 
to (be top oiq>-Uatberj^aud whiuh foroea the mm upwarda 
intik the eyliBder B. TbBit flU ttie load eyllader ana agaia 
pnm o«L Tliia lead ejiinder la hmb hot I7 ateam and 
inifMfentH water tntm ua boiler whioh panea round ic at 
III and la also one of my Impivnjmeiits. It alao quichly 
•olidifie* tile lead, eo that no time la luat is waiting IxJ'uro 
pnaaing the ohaiwe. The ^pea aa they oia preiacd ara 
■oiled np immd a Snm In 9Mt. ooUa or buadlea. 

At KK am tba flaoflea for ftxfaig ; LLLL are 
InthM- cnpa; KM th« cbeeb ortngad thepreaa, wltb- 
aUadfaw a atnia of AM toaay whkh la at timaa put on thia 
pceaa; endatNiailwwikaplaBDf themandnl tafcaaatX. 
Thk preaa oan be made lo work dtbcr way up. rFV>r Load 
pwaa to peeM m bant lead pipe, cucb aa toll-pipe bcnda 
and oa-lrapa. aoo wig. IS3.] 

Table of Longtha. Woltfht. and Worklnf Strength 

of Lead Pipe, 

Lead pipe, aa all otfaor malArUla, varlea annrding to the 
qnahly, for toalaiwe a bard, lenaclaaa metal will, wdvbi tor 
w«aght, etand ■ grvater p ew ai a to tfc<; f i<tim< iix-ii uuu ■ 
•oft ome, and on thia aoooaat there i» nu rvlial>l» thaoey 
wfcMvliy Ibe aetoal amoftth of land pjpea may be detor- 
mined. TUa tahht fa lafaei fmm aolaal aipariEciiw, and 
not wiirked out theontlmlly. Fbr pomp wnrk, uimI fnr 

epca having Tttlre* olodag niddMily, the wojgfata ahnuld 
half aa mull agnia to the laigthe n jipt, eo ae to allow 
lot tho rvgugitaMn. 



Tho length of a ooQ or bandU of lead pipe lor Kn., |ln^ 
lit)., Jin,, uiid lin. uipea la Mft SomaUBua Ilia, ppe 
ruiiH (loft., hut tliii u too beetry a bundle. The eoil ec 
bundle uf l^in., I Jill., IjiR., and 'Jin. piMM i« SO feet long. 
Other or larger aiwa arc mods in leuguia only, for wfaita 
aoobeluw: — 
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ROLUNO HtLtS. 



Baa Paxi *n vnmmi tturn t to lOlb*. to ih.i> fotA nptr.. 
MidtoUt«fAU<)«Uiff>u(M,l»10tt. UngUw. If hand -mud* 
Umc«pmk« AuhDun«T«n,aBd bbt ba iumIb in bagtlu 
to wit the >ob. vhMi ia « ooMUarmUs kdruttace nao- 
linML Tbe7 «bonld ahny* b« burnt ap or dnnra, not 
jijpjj fifM, u th* nU«r bi loo fta* to oUim. 



M FEET UntOTII- 



y «■ 



Vnon M OowMotma oa <lu Ton tmrn rur». 

Mm Ito.. »!«•., ll». H«»».. »» . M"*. !»-. I"*- IS^- "J 

Wai4MU<M-M :| IM W II s4 i; n « I& 
Wmsmv w Tn Pm raa FtLnM; he rsa YasA. 

*7 ■ II It il - « " " 



•» K U. 



itatiMlngB. *7 ■ » » W ■ 
Ow MSt »iU be iliMt-kkd raOInc Bilk M Cotton :— 



The Htstory of the Rolling Mill. 

Thte machine vu HiToitoA !n (be yew ISTO. Tbofol- 
lowiaff».i»P7€rftlworiKto-lp«*«rti» l^ J**" *" 
1h BO nuUkB abmit tbe dat«, m [JainW* tUnk milU an 
e( mry iseoit iBraatiMi :— 

"A.D. I«7. .... •V?;^^-_^ 
" Enjciae or Bollcn for drawiaff Lead into Sbertc 
" Howard and WabDii*a Patent. 

"JAMES THE SECOND, by iheflracc ol G«l, Klar 
of Kairiand. SooOand, Fiaaw. and Iwlaad, DcTcndM- of 
tha ruth, *c To All tu wbocM Umm F'Mnto •haU o«a«, 



_ _ rwaretafiwinedthalSirPhilipHowarf. 
XiUi^ XtaeWMed, aad naiwi* Watarai. FMiiiiiv fiuiw Sir 
pnmcia Watmn, fcii^kt). iumng found out A Ni-w Mmb- 
f»i.iuw. Art. OP InnmlioB. By a oertaln Euna, ec Bolbn. 
u, Draw. Rdl. or Mill PlaUa or Hheet. of X^ b**" 
Ctai or Prwarad lor that Pnrpw*. did at the Se^ona 
of Paittaiunt boUea •( Wo<«D:>tDi)bTr, in Die two and 
twaaUeth Jian of thetmgae of our dearmt brother Kiar 
CbvlMlhi Bwwadof blwMl miBMj. pbtetoo aa Art ol 
farilaaaat fer the Bala, Vm. aad OMtim of tfae eaid In- 
,«nam,f<irtheSbe»thhvaod Prmnraoon of SKipiM and 
ia.i^a«» oodr. to aonHaac ha At* and twentr yetnm. . 

trOotolhemidwoifcaor tnrentlon aa Art of ParUmwil 
livmm b> tho haada ot Biekard Kaifht. Emdre, Clwlee 

Warier, Tbonaa Bala, and IDohad TT^k, OtnOnen. who 
tevatac hnsibl}- rapreieoted n>to u* thai Mix ^the peaato g 
af (ho ~*-* Aot ihor doe flalo Vbo •»'>-i nu&nfartar*, wmka, 
« taTaneoo of aull'd lead tn*f V of ^ood no for awij 
Bihar iWPDew a* w*U a« ithMthiiifr of ahlpiM. and hannf 
brtiwirhu^FeticaobeMuhtntoBrwU to thorn the 
a^vwandaurftoeof UNMainTSMoafor Uw pwpom 
■bwMwM for tho tena of fourteen yoarw. woo arc icnakMuljr 
rf«Mrftooondeir«fidtoUwirhiunhUwi««. 
' -KNOW VIK THEREFORE, that wee bnag wllUng 
to Chart* and IV*>.'»t* -U Uudahle •od^atOTT^and d^ 
•ianM of aoch nor »iiIj]«»u ■• have bf tWlf ladaMrT Souno 
Mt UMf nQ ai^ ftoiliabh) aria. WrtRka, and mrmtona, 
and to Ibo and that ibe mU Rkhard Xnlfrbt, Cbariae 
nnvMWat, Tboaae Affnr, John Vr'arter, Tltoma* Hale, and 
Wi^hn-' Hab var i«^>» •o<oe fruit fnan their hunar and 
Aana ia a^ eaa t erwiag Iba p'mlaeas of oor «datl 
■jMn cwtaino loMrwIedfe. and OMwre wxoa. ban K<"0 
and fianUd and by thow P'«nU doa glre and sraal rato 
ithe aUw*; (padall Ijoanoa, Poww. Pririkm. aad aa- 
Owctiy rThCTi*yifW«oato«arth.llheal«wip«w». 
•liAUput iiiiopractieo MioUowa-] At tbein or aisa of 



Ihrira own* pvopv eert Midt h a r gea. orvrt, vw. taaeh, oxv 
das, and pot into praatioo the Mid BBuwfeutare. uti or 
invmoom «m contrind and fbond oat aa nfiKwaiil aa well 
tor ihwifliiiig of aUppa ae for aaj other vm vr purpiMe 
wbii**orTpr. 

•'XSD KTRTHER w« do* by th»o Preaento forts 
pxr and crant rnto itha oboTe-niUBal) full Power and 
aothvril.T. (lamoK fimt obtained a wamnt in that MmUp 
with asMnlaoDc of ixxturtable qt other Uvfull ufBcor ■• wnS 
within libortie* aawitlKKitdnrnBg'ouaTenknit liBM* la Uw 
da]r, aadia lawfnllmaaDcr«hallBiakeee«rchinanjpla«aia 
th« aald Kia^m of £a«rUad and Walee. when th«« 
shall be Inat c«aae of mpitloD of penona iWtatlag or rm- 
tag tUa inraMon, and the workea fooad may ba aeiaid 
rpea, fankan la plMH^ drfuM^d, and mjrled, sad Ao laa* 
tatlala left in the haada o( riew coastabk to be dl^o— d of 
in mmik nanner ae afaall Iw directed." 

lUa pat«Bt Bwt with gnat oppoaition frona the plasaban. 

Dobo% im rolls lead witbto mlla. 

AfMnrwds oonsa Bur la 19V aad tfaimA ntUinv lead 
with nOan hsalsdwHh hot watw, «r atbrrwiao ; tbon in 



Dan hMladvHh hot watv, «r atbrrwiao ; then i 



OpaPAtion of Milling Laad. 

Tbe lead to be mined is flnl melted and nrt la 
pan or monU, about 7ft. long bj horn S to A ft. 
ram J to tf tn. In ihldnMo^ aoooidinfr to what oitbatoiMa 
maj be raqnlrvd whm BntAed. Xt ia than paeaed batwoca 
the roller* (or, as it is temod, Oroueb lbs mm to bnah it 
down). Thia oanMO It to apnad vttj n.mh ia leogtA. 
■ay to Mft. long. It b tbm eat Into haimi and tho two 
lengths tofivthtir ait^n eoraral ttnsa pMwd (of owine baiOc- 
warda and forwards) throngb (bo liult, wbm the rollm 
(Romotiinea caUod ornadata) m» bnngbt down, or togotbsr. 
• little oTotr tiiae the idiaat pmwa tM cytiadM* (tha ahcab 
ahoaldnot bo aUowadtoma oat oclhaiaviU baUMtmobls 
nf pinching them between lyfindam with tha starting bar. 
After tha VMnta ara millad tiMj aia nlbd up, weighed, 
and stamped, the namber. length, thinkntwa. in pounds 
p(Tr aqnan; foot, and the wvight, as foUnwa: Snppoee.a 
eh(>«t to be Stft. long br say fft. wide, Stb*. land. Thia 
should be Bispln>d a« foliowa : — 



SbSMOlLMJ 



K*. m. 



el 
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But tUa ebsot which Is taken from ooc which I hav« fait 
<n»t Bp WM narked thne: — 







01 eoiifap 1 need not My that thia imigtilari^ ia 
ovlng to tbs mining and th« diffnrvtun of tha dia* 
rity of the WmA ; thnrp i> no mill iu thn world wUeb 
oan aH«r this. Thia in what docvivea the nhunbw, 
load-worker, bidMcr. anil nrchilnt in ntimatLur Isad 
votk by maanirMM'Bi inNtoad of ffoinjK bywBot ia 
proper and jnat— tbe weights ontr. I give this rfnply 
to abow that lead.work numuC bo measmad' to taQy 
with the vdaht, eapMJaUy attar it ts laid. The ■iBman. 
aa a rule, matrs Us lead bcavkr Ihsa the «anw la rtampod. 
I bsT* often oat np U nnd 4) lb*, load wUdi has bees 
(tamped and aeld fnr Ubn. Aa a hint to mlUnMa, keep 
your weights MMnUag to yoar rtampln^ : plumhan take 



i 



Im Imu^ milliB* ahsats 9ft. wide. The vidth in of pn&t 
importanap to tn« ehemicsl waia' p1uml)«T wliini m&iuiiK 
dinnbara, or to thr tmLiera' ptumber wh«i laying' flstt ; 
itOiaMM the Irjul wiirkir Ui rut dmrti vidi-r liarn tJiuii Ki- 
Ma vitli the Tft. abmUi, and it uliu cnablui him b> cut Uiii 
akctt W H) ailrukta^. Tho tnill itaelf inaunplj b pur cf 
tnlj turaod iron or«t«el rallera [m at JL f'ig. 31], tlic 
lotwtir thi* lwtt4Tr, but tho gonoral ((•ogth ia fnun Tft. to ML 
■ad fmm ISin. to 34in. in diam«ter. Suuib of than toUan 
■IS kiTpt hot Tith WKtnr or •tanm punag' tlininiili their 
Motrc*. Tbc rrllmi «n trougfat togctiur and opmed by 
naani of tbc itaiidard rafptUtia^ «anw fpnu [wm C Kg. 
31], whioh will hdjur-t tho r<^lcn to Uie OiouMndlh Murt of 
an iniah. Tbcan mllora mta fixed in tho oentTo of UO bod 
of tha miD ; Ihti bod ahould boat leaat 70ft. lim^ and murt 
ba pnndad with » numbar of, >aj, 3tn. frioUun coUara 



(which OM bbout h&lf the length of the width of tfaa 
uid liutL L-Dil 10 <.-Tid). tor (uirryiiLj; theiiiiMt backwanja i 
(iirn'imlH lu it puum cliruugh thi- Diill. At tba ddaa ot 1 
lirdfl lur liattn r<ir Jtii|ipiuK a piu [U Fig. 311 incafartfae 
purjioBio u( fanning u fuiurum fur tkc orowMTi called a 
Mtarluig bar (u bar having a cl4ir to grip tho leadj, aad 
aomctintca at Out ond of tlie bed ia found a winding a^ijiaiB- 
tui fur rulUiitf up the *iit«T8 atbir milUnff. In UliUtnUioa, 
A u Uin uppur rulluT, B wg ditrlng-whad, ncolafiac 
Ki'jir. I> briA«Mrk, E mIiuqI ut Uad.u fticHon nUeng aw 
H faUiruni pin. 

Uavinif described tho varioiu mctliodti of tairfing, p n m 
incT, and miUiag load, wo will next •»« about uidiif; ap 
aiudcr, aa witliout th* aoldw wuij of tlui ^imbaN aoud 
not Tory wdU niMuiga. " 



TIN AND ITS MANIPULATION." 



Befon pnoeadinr to mabi aoMn- ^n diaald faiow acinic- 
lUiic afcovt Uic oaMfiala ol whi«b it ia Dompoeod. I han 
•xpUlnad Mftaent about (ho baaer motol, l««d, and will 
BOW {cooMd to azplaia tho principal matal, tlti. 



TIN (Anciently called Jupltor). 

iibol,9D(ataiuiiuii)i eqiiirft]cint,M'83; apeoiflo gnvitf , 

AUMMgb thi* doHaI baa been known probaUj aa long 
aa aor, Ike area of liii oooni in but few locaUtiee. It u 
not founil in ita metaJUc (tatc, Mid it« uoly ore of tmport- 
«SOa ia tha dautoxld* or tin atonu, vbioh oooon isTrtaUiMd 
In wlaina laomorplKiiM wtth ttteaa of Utaaia add. 

Cila Ota la nraaltjr fbund in raliti maiiliig thnnigh the 
pilmltirD rocka of purplijrTj, i^ranite, or clay alate, and, aa 
a r«Ic, U ia minKlid with itio nnlphidea and awwildew of 
oopeer and iron, aad aim with walfram. 

Th* Oomvdi tin minea wcm e«1cfaratad before the RMnan 
birajdoa ; an idea of th« riohntea of theee minca may bo 
eaaeeiTsi b«aa Iba fact HMkat leaat 4,000 teim of Uq uo 
fdrmiabed b* Ibeae mlnf anmiallT. Tin atono ia abo intft 
with in Makooa and Bunioo ami Mnxioo. 

Tbc C(«nidi mian afanoal inrarinbljr run oaat and WMt. 
Tin ore ia aLn found in ^nriul noiU, canicd thore bj the 
•ctioii of water. When it i» fuund here it ia known oa 
MfaaB.lia. "nta ceo e«eui« in dctaebod toundad maaiM. 
and la nrf para. Iba poaition of tho raiaa ia eftan tneed 
br AsUnrtag- tha Mnam Krwardu ita aooroe, up to Iba Mint 
waen tbs en ocaaaa to be found ; and if dons carafuljr a 
vein of on la afanoat eeftaiD to be disoonted. Tha dn 
lodea at* nearhr pvvpeodienlar, aad are aanaetlniaa worked 
to a TtTj great dtftfa, aa muck aa 3,000 feel, but the tin Soora 
at* ef a baaar depth, aad bava fMarlj* a beriaDota] atrata. 
In ^m old Hiaaa of 8L Jofan, ia Fanrith, are fotrad Twy 
ain*Mt (in flooca, wlMva tha niiieial «imean to bava been 
lodged in bnadMS or maaaea Aaped aranothiac Uke aUdn«rj . 
Vmi tha tia o<« ia broofiht oat of a nifno It ia known aa 
"ipalUr," aad b plaotd ia baapa nf diffovnt qiulitiee, 
aoaMdlng to Ita mMataaea. 

Haring found the on iha matol tnual bo azItaeMd, and, 
tlw ii lu ta. thaoranaatbaaubjaatad to a aetlea of opem- 
tioaa acaaalhi n g Uka tha orv ed lead. Bomo of theae 
Mi ta lloaa an aaobanieal, wUlal olben a» of a cbtmtoal 
OHCMtar. Tba int ia the plddac ot tlie purer porttoaa 
ef Iba en b]r baad ; <ba other paaew to the tUBtpinr nuQ. 
^'--[bkaapaatlaBaiMonar, wbcn It iaredueod to 



a eoarm puwder about lin. aqnan. ^Ua powvler 
Llivii li'u-ldli'd and waahca to mccltaaicallj kswvb t 
liffhtvr iiupuritJi-H. S«metiniea the atampinc RiiO 
Bupplicd Willi a ittrMJu of wa.t«r whioh eostinnalljr waabaa 
the ore onwanl through asiere htvinv moahM of auSoaut 
finoneaa. The ore paaMa on into uuva mrtafna about 
IHt. lon^, 9in. deep, and ny »Mn. wide. baling an bujiaa* 
tiimirf {in. Ct> tin.' taut, and ao umnged that aaaaaflna the 
iitlitu- in birluK uiiipiii-d after th» laanhaninall/ awfiaadod 
mincnil matter h&« b««Q carried «if br the watw. 

The mineral matter carried off by the water is allowad to i 
depoait In aUme>plta to be again tToalod, 

I ahunld taj th^t the beat ora ctopa at the bead of tha 
dststn, whilct the noorer rani onwud ttiwarda thie foot or 
luwedtdirialQii. and wtiicli la called "tailing*." Thobead 
ore ia now mrri*.^ hj tlu) atnom to a eauarv ciatani : tfata 
head ore 14 now [xunnl to the KiOilDg tub, whti^ ia Ube an 
otdinary hooped tub : It Is h<n atjrved up witb a aboval 
and thamoahly wuhod with water, allowed to Httle, and 
tho water £awn off. auil tliu powdon-d mineral la found to 
be in diSetant layers, of whiuh tho boat ia at the bottom. 
Tho WD rlcnian can takeout iMuh layer amaralelT Crota tba 
other, and, it tlt«B aaougfa, tha on ia najy for iM voastbg 

Roaatln^ 

tTaring atampfd and waiJiod the om, there an atfll a 
impuriticfl toft in the matoiial, aueh aa aiaenkal liot 
copper pyrittw, and tha naxt job iato get rid of tfaaaa t 
atanoaa. Tho ore l* now to bo plaood in a reirrbenuiy 
ttarnaoe, with or without ohaiooal to expel iho aulphar or 
anauio : the on now baMmna oooTorUd into a jeilowiali 
brgwB powdor, whi«fa oporatioa takoa hoa tea to iwelr* 
boun to OMBptela. 

During thfcroaattng tha owaiioald be oaBaaioaaHyatiftad 
to expoae treili aurf aeaa trealy to the air, aad by thia axpoat* 
Hon of (neb aatfaoea the iron pyriitn in dococnpaBed and b 
cooraled into anlpboroaa odd am) poroxido of inn. Tba 
anenio ia in like manner ahw vxptlkd aa arMtiioaa acid, 
vbilat the STVAtpr part tif l)>uniIphideofmpp«ri«M«)veMia 
faito auJphate of copixr, and thia oonvendnn will .be (tm* 
pletod by cipodnH tbo tnaai la a mofal^wd aUto to tba 
air for a mA or ao. 

Kextj thia on mnat bo wnAed, via., the anldiato ol 
ooppcT M than d&Milmd oat by Uxirlalion : after whicb tlM 
pnndpal part of the penxide of trou, aa It la Biad> Bcfalar 
than Uw oside of tin. 




I 



I 



In order to obt4un thU objoot, the on U mixod iritli from 
ftbout J to I by wtiffht nf powdM<i>d iuiLhnidU<, or ahanatJ, 
•mall ooal, Ai-.. and ■ Uttlu Ume or lluur itpur bt fanlilAto 
the fuoion of tho aUifMotu mnguo which rtul ramaiaaniied 
with ihu ore. Hake tba nuxtun jnat ilamp Mtoaffli ta prt- 
veul tho powjovd or dust part fnim btaaif oairlM nnjr b|^ 
U)u I'lUTvnt uf air. Nuw thmw it tata ftnTtliettfio^ fnniAOe 
haviiijt^ a Iu«r cruim. Thr cliargc boui^ apon Uu boaith) 
the h««t miut bo mdnallf nlied for firo or au hoon, 
wliML the uxtde of tut bemmat b* thm carbon lodiinod, boftm 
tbo beat ia laflkilent to tMom tlis oxuIk tn tatm with tiia 
dk^ vitb wMoh H wmild foim an imuwl which woidtl ba 
JtWmilt to nduM. Now nia» ttic li«at uniol it boootncw 

T«iT ivtoaae, to midar tbo alaK" flui'l • tlu radacod molAl 
sow nbaldaa U tho bottom, and U now nui oil into puia, 
and Udled out into mouMa, which will har* to UDdorgo 
anuLhur turn of mulliiig kuawn na liqiutioti, nAidny, fto. 

Liquation oi* Reflinlng Tin. 

Tho In^bi of tin ore now hcMtbxl to incifimt Piudon upon 
tliu bed of ttiL- rt'vi'rUTalorr funititt', and miiiire givut 
oarc Thb fuiruui' laimt a'rt he Iihi but. hnib jtuit mitluiicnt 
to iii«lt tlitr ri':!) ur puivr pnrt of tlii; tiu out of tho block ; 
Um purer tin bt'ing tixo more fiiviUp portion, it f{«norn]ly 
■tdti v >weat« awaj from tho block, and IcanM a bonejr- 
flonbod aUmr wbioh bu a Usher jooltinff paint. Thin Imi 
fiudbk purtMU of tb» tin, wnmi raoeluxl, in Uia onlinuy 
blw-k tiu. "Oie bnl tin U now dr&wn off Into a Mcond pun 
in wlitub th* nwtal b yontl^ heated, and kept in thin •toto 
for nmuo time, darinir which tim« tbu metal u mbjoolctl to 
th*' action of "billeting." Thleiiolinply done bjpuahintf 
a f ow men or dampial) vtioka Into iba tin aoaotucaaaoiG 
to bubok up : tbo dooompantlon and tho nnipo of iitwiin 
and gaa fmm the wnoit oaiuhb tho moltod tin to enter into 
a atato of linlftit irbiiUiti'in. and aa tho gaan riao thrnuffh 
Uw molten tin «o they biiiiK up all tho ■lag', dittt, ^it, and 
odicr noelMiaionl impuritioa to tho nu&oe. 

Aftw thi« tmtmetit hna been eontumod for n natter oC 
three liont^ Ibe nieial k akinunDd of! and allowui to atAod 
for a matter a( two hoim ; it in t^on nuain nktminttd dean, 
allowied to iwttle, which it will into thnw alnitM, which aro 
eanf nlly ladled nnd oMt into invote radj for tlie roariciit. 

The pitrott and bcvt mctBl wifi bo tak»u tram off the top 
pftrt of the pui, luul ia put on one nio ; of ooutro Ihia 
pori^ M Dwinft to Hn doudty not Uring *o great %» that of 
the molal bcdow, and ita tendency to (wiparnto fitrni ita alloj. 

Ttmt flncMt qnaUty of tho molal i» f raquonlly heated a 
eraiund time to a tcrapciatiire a little iihoft of itntneltinr 
piiint ; at tfaia tcnipcratiirc it beoome* brittle^ and if allowra 
to fait from a bcij^lit it will break into imgular prieiaiitio 
frn£Bunta^ iritJeh an known aa dropped or (^aln tin. 

Tb» tflHtiitg of the uuwa Into Umm fn^mttntu i« wnno- 
whnt of a guarantee of tho purity of tho tin, fgr impara 
tiD doea DM beooBie briltlv in tlua imuuior. 



P«r« Tin. 

Should the tin be roquirol porfuoUy pura fho motal onn 
be obtained by meani of tuIIaic action. A oanoentrstcd 
eotution of erode liu in hydruolilnrir odd in pot into a 
lieaker, and wattr cantjouely put in without stirring up thu 
donee oolntion U'l^w, Pine? s bur of tiu into tho aolttaoD ; 
ben beautiful nrianiutdu □ryetalii of ouro tin axo gradually 
depMttod ou dib bar at tiu? point o) thu junctJOD between 
Ihe mctalUo aolutiou uml tbu water. 

Pnoportlos of Tin. 

Tiu in u white oolouivil mirUil n^KinibtiiiR that of nilvcr, 
but with n toft tinfTo of yoliow, and ha* a high tnctallii' 
luNtrw. Wbtin flnt cut it doca not lone ita Inatro when ex- 
puaed to tlio iiir. ll in wtnoraiu thon^ rather loft, 
nialloaU(\ and duotile, btil ixiiwi'wnilittlR Icujirity. At a 
tenpoiriHTO of about SI3' F. ili duclility in cnnfidrnihlr, 
and it may bo drawn into wire, or liuiiinutod into what ia 
kiHiwn lui tinfoil. Whun brmt it emit* u iwouliar rmiliiiiK 
HOiind, and if tbit bondinr in ountinuccE lufJtwArda ana 
fiirwnrd« it bwximai wmaibly hut nt thn paint of floziir?. 
Thin phenomeoon of the beat drprnda upon t!H> mprhanici] 
nlt«i«tion of tho rdadvo poution of ita molecnliM, and 
their mutual friotion. It when bandLnd f(t*m a pocntlor 
odour to tbo haiida. It ia a tolombly sood oondndor of 
hoet and elootrioity ; ite fturinff point Ken brtwom 428° nnd 
4tZ* F. : it ia not iwnubly volabliiml, but will boil at Hbnnt 
3. 1 1)3° F., and if hosttfd much put thii> heiit it will tnkp firo 
and bcoamo mpidly oxidised and hara with n brilliant 
while damp, and a whito powder of etannio oxide (sonw 
tiinea cMllod putty powdor) la foimnl. 

Nitriu aoiit atlmnlji tin msy lunuibly, and prodiicM an 
inaoluble hydmtiHl hiiioxidn tvf thn mntnt, mtrouA fiini>M 
bebtf giyiia o9, and stannic nxidn brdni; Irft aa a whito 
powder. At the ume timn, nwiiiK to the dcoompoddon nf 
walKT, a fjuantitT of ammonia in formed.' wUoh calon Into 
oombWtioii wiui tho Giooaa of tho aold. 

Sbonir hydrocbloila acid diaeolvea tia with a eolutloa of 
hydrogon nnd the formation oif Mounoue oUerid«. Dfluto 
•ulphuric aold is witbont aetioa on the metal, but if tho 
oaocuutnted aeid be bail«d upon it the tiii boooonoa con* 
vortad into ailphate. wlule nilpbiiRias add eaotpes. 

Tin Monoxide 8n O. 

Thii i* a bliu^k powder which may be prepared by hontintf 
the rit>»iinTii3 hyilnitv witli carbonic acid, it rapidly atwiurtM 
oxy^con from tJto air, piuwinK i"to p.tRti»ii: oxido. Thti 
hydrate ie prerfpitated a* a whit« pnwdrr whrm a Milation 
Ol utonnoua aaltH ia added to an alkaline onrbmintai. 

Solphidna of tin, atannoiu cnlphide, S Sn 8, and utannio 
milphid?, Bn S*, are the moat Important. Tho Bn 8 ia a 
bUcUah greyi nnd tho latter, Sn Si, • bright yellow 
crystaQino powder vulublo in alkalino mlpUdw 



METALS 

Fusing Points Of Molnls and Alloys. 



AND ALLOYS. 



Inm (owl)— The pot wUt mdt at white 
hmt 

Oopper—Pipea and Bitt, liritrlit red, from 
l.Woto 

8ilnT^T»i« For FiHcT, Vipev, 4o 

Brvw aud Gou nwrtaL 

Antijuotiy- lltd bent for tbo expanding 
metal 



UeltJk 

3,912 Fnhr. 

2,000 „ 
1,032 „ 
I.CM ., 

HIQ „ 



ZJno— In Bnua boaMS, Ac.; beware of tho Helta. 

Soider '7iVaa. 

Mwurt- boila 6C» „ 

Lmd— If tht^nuHal iiitoabotltltU>» U>1» G12 „ 
IJind V'ile aiid oraporatea at white heat 

Blanuth— For ven- tlneaoldor 600 „ 

Tin— Mdtaat.- *28 « 

BeRina to ipoil p»t Lhia hvat; ftrma 

l-ulty rowdor— boUfl at 3,0»2 „ 

WaUTboiU 312 „ 



&eldep- making Tabia and Fusing Point*. 

Aa tlie iDsltiag-pMBt of lead i> Ct I!", or «bo«t,aoc)or(Us9 (o 

''tb*alan*oflMd,«DVit must hani out naider tomeltAt* kmror 

' tMBpsnturo. Md u thowldur vny munhdopcndaupoa tlia 

nntiirc ktiil (]unlitj:nf hidi Uii' Iriul aaci tin. nu unrront ruioon 

beUid dawn, DHTiiti may hftTvaalujiCi^nh Ii-Ad or ■ Urnlv Inod 

— in iFfeOt, ono af oar obmibtnl wurlcB ditf cni in i t« awn rniiinttiit 

[wi ib» rndtiaif point of phmtbcn' Kitd«r. Vut. at doubt, 

It b FMMded corroctly. In on« plaoo it Inyn down tlic rule 

Mfclknr*:— 1 of tin. -.' of leoid, meltinfj polot, «)• P&hr. 

On tlw rtrj Best pu^ it ■•}■■ plmubcni ■uldur, I uf tin uui 

1 of U»d, meltin)/ [Kiiiit iiJ". 34" lUlTunnt— of oaiine by 

iht Nunr Kmln- 1 ouelciid tli«t thin differenoe was (uiued 

bjf Ihv OM of dull or lively itwd or tilt, 

Davie*' &oid«r TabIa 

t ban* wnrkod imt lh« following: tut of different funiblu 
kllofv ot loliliiTii whirli nis>- he uwd bj pluinbon : 
Kia«. LMd. no. BiamuUi. MaMiirr. Cftdulitm. Mwl&ncPl. 
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Solder, Analyat* of. 

A.— W(^li one grain at fluUer, wliinli nnat ba cut intoj 
•moll pie<:«*. Next mix or trml Jt irith eqiwl jMito flfl 

iRfoog nttiioarnd aad arat«r: th«ii tmj ranlutir bMt OmI 
lot onr a aand bnlli Tintil the liquid u «Tapot«t«) to drj- 
tiena: nov add mora ii-nt«r, boil and filter it, vtmah it; tlira 
ijrnito fUtsr and Mnlcnta, weiph and calculate Into metallia 
bn Bsfollovai — 
BnO, Sd 

ISO ; US ■ : ww^M found :X = M*tAUio tin. 

B. — Filtiw from A nnd evaporate to a nnall bulk ^ tunr 

Int it oikjI. nfi«r irhtnh mil Iho itoliitioii orith iiulphnne acid 

in uliffht RXcMH. and ndd to the iniituTV tirfca ita ndtinw nf 

nluirtitil ; noit allow it Co nottle, and flhcr it, then wa*li it* 

ptvcipitaK in alcohol. Next dry ll and decadi it frnm tk« 

pupor into a puiu^ljiin i^rufribl*, add filter sah, i^ftiit* and 

ireish It : then eKbulatA it i»t« l«iad n« fbUoim ; — 

TbSO, Pb 

303 : tOT : : wisht fonnd : X = Uetaltiu toad. 

Expanding IMetal for Plugs, *a 

The foUowiii); inciat cx)>iU)da on «M>liu|[ : 

I'e*d V porta. 

Antiinouy a ,, 

Biionutti [ ,. 

It i.i tlif uiitinir.iuj' which exp«nda, but tlila alona is of I 
use for gvuiTul puqiusm. 

Tenacity of Uead (to Increaaaj. 

I'J parts lead, 1 ilnn. 

Tha Ifiuoitj of Einc U bcra doubled, and the alloy I 
4x timni tho tenacity o( lead. 

Hardening Lead. 
To harden lead lue linc or tin. 

Mixing Load and ZIne. 
To mix load witli sine nao anenio. 

Decompoelng Lead and ZIno. 

Heal tha alkiv tn white heat, whan the xino iriS b«1 
rolatiliwd and titc lead remainji. 



SOLDER. 



Hlttery. 



n* UMott el aolder wUl he mlMWlin? to tuay. 

MMiiilaTlj wben wc know thai tka CUiiMn bn**' rwvnda of 
lllaaMaa*wtrBen00s.e. Tbw aiaeK that Tu. who was 
[«be«t lUadaka •aal-kdas, with bia partnar Chum, raiiaod 
I liiiim Taan to be nan. «n* of whtrh wm' <»)>t, and 
lalbenudalspleaaof eepfier Jalnod with diff<-r<-at aoft 
[ motala, which. Caew, www not m> luting i" th" *«««•. 

Thta la fully •.(«» yewa agn- Be«d«* thi. w" haw *mr 
1 Hnnd authodlr fw tha aarfen* naa of aoldnt hy >he 
[ fLrpt*""*. "M «« tmdoBbMdly Al nlombM^ They 
l^^^ mOAA wHh ^mffy laytwr *»* "g P^f" 

ImbrlMtad rana of lead wn« the daUght of the Egn-tian 
L«lomher. Wa find Uifm itpnaeatei In tha to«ha of 
I err.- y^ luri. wd. whbdt ia •tOl >»■• tauovaltng, wa 
IflTlnntSeeUFSataM IWM >.a {Man flokMoe'i 



teaipW waa theoght of) and no doubt long before, 
tin Innn Britain. 

In Ualaaea. tin wm found in the Wry temole acw. 
Saldnring Inad pip** ia aientJiined by Vttruviua. llir 
audmit plumbBT not onhr knew bow to do Ma inA, bnk 
(unUlcc the ^lumhma of taa praacnt age) took adraatao* ia 
•olderinK *i^ '*>' capilUry aotioo of the aoUer, for «« 
lead that Anr Mldoifnp waa m» seal that It oonU not be 
nea. They wenlnthvUahjtnr lanpinft th«lrad, aiul Ir 
thaaaUvawtatoadeniMth. rmvinUy in ™««rn«, wbcr 
watar waa Uudy to cut away tlte tie, aa thay oalled 
eraa to lUa day aooh worit ii done hj the Arnitial ' 
plwnbfr, uikUr Hm aaaw at ewcating. whaa IhtW ^, „.„- 
Wtn, »c. If ny PH>d«-n wiU take the tnmtile lu n to iIm 
Brilidi Mtiaaun. aod hunt up the old worka, they aannoi 
Ml to noliea tbo wuedprful wudom and akill diAlnywt by 
tha la riw t phunber, particularly ia the Kinue ef owtaH 




BOLDER. 
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ftnd hrdnulim. Aon thn wnrbx nf Hnro and CtoBMu. 
Witnnu alwi JkooVi irrll (irhirh wn* tin ttaiiht known lose 
Ijirforp hU tinif, hrrnim' wr nre not UAA or indrnnnd tlii»t 
the patriut^h bod it muilc ; he only ovainl till luil'l). Ttio 
vrll if to this (lay, M of old, lOsft, <lc«p slid I)ft. ili 
diumeter. 

YaiBH.-1'i (jrm, Jmwph'*) well at Cairo ranuw* all. 
firmt. it ii tmtk lO.in, ; tlien. biiviHjj u krge miantbur iw 
adit ul liyliL angtus at tJiiH de)itli. it in agmiii wiirkcd 
dowu lout uf the pcTpeniiioiilBrUiieDf the Jlntahitft) l^lDft. 
It id Tviitly two wolU, wne beluir the other, 3D5ft. dtwp. 
The tlmt w^U hiu a opiral pawAM wtj tor umc, Ao., to tfo 
down to work tbe i&Bc^hlnei;. In order to apprecLkta l£e 
taigeDuitj, Hkiiil aud kiiuwledge di«pU}red by Bti<iisnt 
pliunWni and Aonir of more mudom ditto, ir« hnvu oiily tu 
look at thoae w)iidtrrful iiutuliiuuH, tliv puui|> imd tho 
Lydraulii- rail), uIm tbo hydnitllo prees and tlio eudbtm 

<wintr\vnii»ci Miirl inrt.haaioitJ taorpnMatt, to SB}' fiotlitiig of 

cLomistry, which the plumtur has had to do with. 



City Soldof. 

Utia aoUdr ia inailo and teotod to th« (tandard (oala at 
2 of iMd and I aS tin, whinh is tostod bv taUit^ a mull 
portion in a jiivtm nxed mould, wdghing it to a Mandacd, 
Bkl itllftplng It mdj- for the niarkot. 



Solder.Making. PlumbepB'. 

Tako onfl owt. of gwtd old lead or lead cuttinfira {ncraiM 
of ahMt l>«dj. run it down Ihorou^htj', »tir it ui>. nnd tjiM 
oifall dirtor draw. Then tAke 56.1li. of, tay, ttoViiha nnd 
Sana* Peii/anoe ttn. atittup^d wlih the lairib mid flair, undir 
which is tbu word "Cliyanduur." Lot tliin nm dixrn. 
Then, whtrn it ia ne*rly all moltiTd down otid in cooloT, 
thrnw in )-lb. iJatJt nan, and well stir the lot up. FoUih 
lip the h(<at to about SUO dogreon, or a httio Inm, which 
may b« known by mbmerrin^ a piece ol T"<ir» »L-wiipit]wr 
in the molbni motnl. and it It blaivti quickly th« noldnr in 
hot enough. Gim it another guai etlr' up and till your 
nonlda, whUh aiv pnipand aa fulluwa : 

For making ikaldcir on a whilonalt- plan uut n quantity of 
■InUoiw boxM like the fliuk box top B, Fig\ lo, and aome 



Fn. ai 



|rood okuv binding Mnd ; fi> these hoxm prrfirilv tevttl nnd 
imbod the pattern into the und : tho tand will hunlrn luid 
Iho mould will ntuvcr for many dntor. Thu wildi-r may 
bo pifjwd ■>» or tamod out at the m^iuld witliont diHturbing 
ttio aand. Tho |(ttncml method adopted in cqiiinary plum- 
bam' Nhopt in an tollnwa : 

Tako tho ordinary Muid in tho mid fcoi on before dc- 
■cribod. Then just damp tho tand ■ulStdently ao that it 
will hind (tcl (m tptf,; take tho aold«r mould tpcopctriy 
*po»kui«, a pattom} [m> ooldor mould Kk. HJ, inlwa 
name in oaad porfoetly lorol (um a lorol), and, with a 
mnIM, hammer it ao ox to jfot a good improwioTi. Take 
out the pattvm. and iJiuuId you brriik the nand nl tho aidea 
you e»n maVp it (TDOii with thir nutty knttc. Fir. ■'!2. nnd 
pour mould full iif wilder a* ijuiiklv lu yon onn. Tho h^ad 
vt tho pattern will muk? n ruon'^r, no thnt yon rnny puiir in 
odtt plao« noikr Bomc. If your auid m t» wet, or your 
■oid«r too oold, yon will not gut tlut Knoj-ullow and purple 
turn upon tho Kdder called tho "biuoiu" (tho tin •ontn 





moM t^ tho hot; it tiMO nnd oxldlxae ({tuokly), whioh 
mnlti* it look RQDd. If you partinulniir want this, get up 
a ntnrafror tuvit, nr t.hmw into tic pit n Icnoli of briinntuiiu ; 
but tlio »old*r should not waut tUi», on it ia i^uit^' (C"""! 
«nQUf(h for loniiij^ dnwu. Tho colnur is iiathiag. Out 
wny to toll frood iiold«- i« to tako a t&dlofol and pour it nn 
a clean, dry, lovel HCauo, and If th(> mocal hoa a whito 
appunraiux! on buth eidos tt la loo uoane and requirea mora 
till. Init if a fi-w liri|i:ht gnuy-lookinK »\»M am to bo 
eocn en tho undcrnde then it in finer, but not up to the 
mark. If it iipofai hcco and thcce on tho bap aid«, wty, Inr^iro 
or jln ovcty inoh or m, the solder will do. If too flno it 
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will ho all epote oi veiy thick. I oon tell when I haro 
■uffioiuut tin hy " hefllatr" it in the kdle, which cnn only 

ho S(H|^>iil«d by jtraaUee. 



Botder, Hard* for. 

It iifmn liap|>enH that in johbinir »hop» tho plumber will 
hare IV lut of old joiutH (tailed '■ hanLi." Tliey nhoiitd hti 
cnref uUr cut out with a oliipplng-kiiifa [FJg. 31j uid Htnoll 
hammer, and kept for •oldvr-miikinff, an in thin n%ta yon 
anve tin. Care mnst be taken not to put thom into the pot 
4»nip. I abould here remark that iBitd (anil ett>rytliing 
ebe) mnat l)e wull dried and ffwe fnim dnniii btifLirt' it in put 
Into tho pot. It tho latt«r haa raulton load or otlior mutJil in 
it. It a nighly daa^iuiu, owliiur to tho euddeu moomtioa 

of iitoain [atj alJirr euHtt* ^trrajtrr to ir tpaArtt t/, tcAUJt tfilt 
rvjMirv pdrlteulAr ttfUiulimi) bolow thr fluid metal, to put 
dunp Iodise (or, tn feet, anything eleoj whitut damp into 



noUm awteli. T«tt thi« mtiler u twfum i^iLli Uie spiils. 

Kin see " Fining Soldi-r."l Of wunw, thin BoIdLT cnnnot 
co M Mcred ftrat-daM, oIiSoukIi it mnj lie if iJie hunlH nre 
good («w«» tiffiUrr tr rV""*""'*"— «» "^w* SoUtr"]. 



Sold«r, Fin*. 

IQx half iMd udbaU Ub, ul«fora<lMnn>«d fPliiTnlxym' 
SoUwl, wUah mltwgoad inn nlder, molUnt; at 370'' F. 
[He tule]. If, vim held to tbe ear, it craakfl or nu.lii>(t u 
anting ■muid only Jurt peraeirahle, when kt in biml (vulil) 
bankirorda Mill f<avaida. It is finocnou)t)i. If tht- ^Tiitiuif 
ia nthvr loud, it la tixi Rnc, and miuiras u littli! mure Icaa, 
Well atir tli* nwUl up »nil puiu- it into titr iruii iriuuld 
haforo doMribod (Uii* is e«llnd ■■ S^Ub Snider"), or run it 
out on a olwn l«v«l atone into strnpo 1 'i in. lon^ or loaffor. 
and ) in. wide. ThLi is called " Slr«p Solder." Thb b 
qnho o fovnimlc waj-, oqMoUlj wltn the old school of 
phmbcr*. Tlio wnrot of nwUns' good soldor ia to ko«p it 
o1oa>i and £rc« frunt djit, dross, ac. Of ooutso, jroa want 
tlu piopor quantitj' and qtutlitjr of tin and I«ad. 



Sold«f. Fine Pressed. 

Pill* anldcT i> somitiRiM jiramid, likv m mnnh nlid mH 
of load (■» ■' Lwd I"ipn Piwws," " OtJier nswt of tJie 
rnns") Skmo pmmat, as fiir iiutonoa. John Anthonr'a 
fnm. have a lot of dio* inatoad of oim, wliorabjr tho soldor 
•an bo aukda aa fa«t aa yon li]i«, and out up into tl)« 
nqairad Inngtha. Tho infcrndipnlit nm lu nboro. I nuijr 
add that that U not munh pnurtinid. thc-rn Iving nn bnttvr 
inrthad tliaa nmaiag thn KiM'Tr into (nDiild». J. PuUnn 
aad Sana air enr laigtM loUlrr makcn known in England, 
had tbcjr lue inm moitldi i<n fine ooldor la aldag. 



Soldsr, Blowpipe. 

'Diit i» made of I of lead and I } tin, aa boforo dcacnbcd 
I" niimhM»' a<Jdor •'] and m*Ifj. «t SM" F. It i» jworod 
vat with a ladto harutg ^tm. boU diiUad in tha qiout, on 
» cltao dab flxed <i«t « tiha laval or en tbs slaoc Thrae 
mn othv ntotliMlfl of ntnaln^ tUa soldar in Latga qnantitiN 
■ltd br whldi a ton of soldor eaa be run by a maa and two 
fcojra In a dar ; owi laolliod la bjr ilio um of a hot Inn 
lioagh with ahandla pullad along on • p«rf««tljr largl Inn 
Vlala, Um tKMfrb kans^ a nnmbor of |in. tiolea for (ho 
Ind lo nm thnnijrli lu il Ja inillnd atimif (ho IotoI plat«. 
P iM un > b » thm thi« unlilgr moliw vrry wtwly ; biitasrhara 
«tnn JOD a ncir "Soldsr TbMb;" jna «4ii over after 
JUa naka jnour soUor to mltTanr work. Don't forrM 
Iba foUawlBa Ust of Um saalala which an iMod bj- dw 
. planb«r aad lead-waiiOT. 



Soldar. Raflnlng. 

It «ftai heppai tlial aoIdM* win mt aone foul nibUsh 
IbIo it, aonh aa liiA bunt tin, and bad. Inn, *o.. wUob 
[iMni Iho aoUar to aat or antalliM oontnry to Ibe 
HMiml nd*. TUa b kaawa or iho mMa qewklf «tnl- 
Bair or hMuw and wvrUa« roosft, wtlli tka tm asparattaff 
■al looUaii ua an nmeb aawdoat, meapttag edionr, whi(4i, 
lolwd when eoaUov, toaUndcigii^-blaAlt. Thb 
■I oaaaad bj dtppiaff Innnratk into ttiir put fnr 
g. sad ^ao WM* aoUiolnir hnaawork lo load, &«., 
timaU tea hot tan "ISbo'*) tto riac Imvaa tho oomwr 
tka tto tabn U up, fcaoMM Oa Ito and stoc rMdOi' 



mix. A rannll portfon of lino will nlao fanw the led and 
tin to r^rjrutAlheD on' nDpuriLki. Tbii roauina vqi;^ paitionlat 
nlbtntion, a»J emniot de Mtitaftd olJurviM. 

Soldor ZIncy. 

If ran hxn nj Idea thnt there in txan in jtKir x^dn ] 
(iht> hvut trace to qitte Bultti-'ii-nt), h<«t it tn about SW, ' 
<ir nearly nd'hot, only jtwl rimiUn in thn dark (If vinUs 
urrrd-hotin UiodArtimuiL will U> al Uai( 1,100* at bimt. 
tumsh torptil any mrlai, <nW rntC-het ir«M drn't ta^pPMV 
toiitrr) ; throw iu a luEnji of hrimalone (snlphuc), wkkfa 
mclu at 'ns" F.. 1h>( at a K>^ntcr h«at b«twwn tUa and 
430, juiit Itnlow iihimhtTn' wider, it lhi<^Jcmi,i»id from 480' 
to 000° nTmnltn, and ogaiu bowtncii thicnnr, hi>ii'-« the one 
re&Mm frir the incroDsoaf beat, 'llip oihor nvuvm I* that 
at lli' V. tlin xtno ndta, and tximr liuhur than hsad iir 
tin, hna a chanm to float. oapooiaUj- with thn aid of Ruiphnr, 
Th« gravity of lead in ll'*R; tin. liKhUr. 7*3; and *inr. 
lighter Mill, 6-8 to 7 (jast tnoagh to tu«) ; and iinl|dw. 
ri>S. Tbu latter mixnn with thi< rlni^, Ac, and cnrriea tho 
tot of fuTttign matl«r to the furtaee. It aIhi hrinfn op all 
tbft oxidiwd lend and tin In the fona of a whitinh powder 
0«lt«d " Put^ Powdor." whloh may lie in tha pot, or 
makM it fly to the Iron. This faoiiiK the oosa, aJtta* tlk* 
leUfr wll. sad with th* aid of UUow, after Um beat ■• 
brought down to ahiinc iUti", or jnMt below wotkto* point, 
stir the lot well up in pipntj- of tallow, whu^h will??»« ih# 
aulfibur, ncd your doMot will be clean. A gmd lamp of 
roetn wiQ improf>e it (mil a tiutr fin). If jroa have ren 
much xinc prewnt tbobMt wny will ho to gnntijatD tW ^'iM nr 
aafoUowa: Jtut at aptling-poiol t«n> it outofthopot, a^ 
br«4ik It up witli tlmdrvaaar like so mnoh mould or aaad; 

Cut It biii.li iiiio thiT pot, and eoverlt with Bpiritaafsalto; 
t It Moak firr n dov or m, then woll waidi tbo lot, md 
wrru it UH alxivc. ThiM will offMhially take tho cine ant. 
Afivrtritrds add a little Mwn tin to oomprnnatc for that 
d<*lr<>j>'<l liy thr cxoeaaire heat and the iirid. A littla 
arwcic wry readily eatrioa sino thtnu^h tho aolder, m 
the one cliiijpi to thv other. Yon km tliitt the load nod tia 
can be toparacei] by an» tvatig ahoi-o tlie utbiw, thecctoM 
alwaya atu it beforo juu taka out a ladlcfol for u««. 



Bolder, Burnt. 

Thia ii ofiMi taken for rinrv aolder, nad fa ff«tic«ally 
cauaal by inaXUmlicin. N.B. .\/t*t thr mMet whm it Ja 
ti-d-hat, but let it oo(»l down to ntimit n i.'<''I working beat ; 
llitire will a thick wcxim riar on tho eurfucv whkh ^mU 
ho carvfuUy ■Idinmod off at working h«at; often a Uttfa 
tin will right auch metal. I da not know wUdh ktbo 
woM, tiiicy KiUlcr ur burnt; I think tlM lattv, ba«ewn 
It eannot he mi I'Sf tly detuetod. If wp auppoae that mmr 
rnntlts when Tuu make the auldnr nd-hnt, say to a viaibla 
ntl in thr iaA, tW Pkhr. &Mailr 4M- battortlmnk 
(Jx/uldbc), hal irnial irn inirrnemrin Tii Ifcii miiijiiemw 
if Yun Ktt it to a britcht i«d, no Ibat you oaa pUnlr ate 
It m the dayliftht, which wiU b<i iMV Fakr., orTW 
abcim what it nhoiiM buF Wlicn we eoniUv that Ha 
mptlnat lis'.andloadsteiC'fnrtlM'twotOfetlMrai ttV*]; 
that Uwl rsjiidly bnnmca porowat ami "^mtt at •11'* 
<whim it in known on ntttea), and tW tia al tM* fnoM 
|rattr powd«r, wliat mny be oxptctod whin tiwy are anb* 
jMtod to aneb heat i* Why, all ihv nulrimml, mt ti> «|iMk. 
or mom properly ipoakiiiif (If [ nuiy naa the tvrm), tim 
Undinp properti**, ipnt burnt up, and it la ihu j.lUltia «■! 
tnndiar prmerlr whnh makeatha aoUer wurl tit/ hmiur, 
wkicfa dnotauj is always «ccm in xnod ndd«r. Tlui b oaa 
f aaso M . But for tka other, ihr nieUl bffaa u a at tb* 
ordinary beat clofBT and dult^ it wm't auva; It Ji 
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SHIFTING BOLLS OF SHEET LEAD. 



a 



fhiiTfTod with the ocidM nf lead and tin, Thi«h will n»t 
(■■pimUi from ilxe luiuq: U uii&t liavs toms asmitAuoe to 
carry it up. Wall, ft i» readUv corritvl up wttb buljiliur ; 
till! Bulplmr narriul uy with ullow : ftiid tliu umnm^uBtide 
vriU be that UB thv tin una Buff<<rvd iLu uiuotic rifiwa ici an irun 
(TTcy. mjnw'lio".-" ii lil-llv yt'Iliiw, imlfiiir, iiiiil llip Buriiuf i>( 

Urn mi'tal will liriok hfinl, ithuwin^ thftt there haa beou a 
■cpantUon o( th« l«Bd aiid tin. 



DAVTES' MAXIMS. 

Kino atiil arwnin mixcHl with Imtd, 
Fonn tho inaaon'H mullet liehd : 
Anenlo nnd Hulphur'* very li^ht. 
And mriT lino from aoldin- quite. 

Bt 1c««|>i[iff (hid to ccntle faoat. 
Thu wiirlr will iioaiiy bo oomplete : 
"Tuufh ■' ami Fe*iu do the T«>t: 
The mUlvr's DOw tho rery beat. 

But liunuug- aolikr Rutkca it roltnt. 
The day (rf which Pve not forgattoii ; 
^Rwn ud M«aa lulphor to itio pot. 
And atlr about the snoUng lot. 

That mtme tin, 't!a undcntood. 
mn inako thle wider prettjr good ; 
After thii jrou will lako oare 
The prop«T heat id always there. 



Solder. Bad. 



1 If ;«u hav» onljr a ranull qiwDtitjr of Milder, btim«l or 
I SJtUir, it ia boat to muke it np iTito lino joUot, or nnc it for 
I FK TT1'i''y nofil. Kunii'iutirr, do ni-t jint fiw iol4rr iithi t/srir 
'tnUtr, tmlvMi jrou know wliut it ijt. Some eoldor 



wU] work wall for about six or tmi hoata and than bcMou 
coane and like ao muoh wtwdutt; ita appcaraaoe will be 
lilaclc and dull : it will becom« vory poroiix and unworkable 
withuut more tiu. Tlda la duo tu tint tiwl thul puar tin 
has hvaa etapluved or aomo fi>rvi)iru hubstitun.-, nuoh a* 
■uitimony, (onlwl mntAl hftvin^ itli)^)>l tnuic* of iTiunuth, 
&a., hofl bMn mixed with it. It will form teata an thft 
iiuttfiTQ of the Joint, and ivill ho diflioult to keep on the 
work. Keep audiog nun tin to tlie aoldei. 



Solder. Spoiling. 

Some plumber* do nut know how to ■ilt<T thoir eoMer the 
riffht way. Tlicy will, when tnti fine, or wh<«i it hnngn to 
thrir rlotn, odd awir- tin iimWud uf a littln luiid ; whilat at 
niKiUiitr tinu', u'hcin it i» Uut Hiiinu!, or wIm liio miiokljr, th<y 
mil add Ic-nd, und ithi^n i^iwl Ihhliiiim?. m they SB]', tho 
Bolder is duffing stuff. [3cc Joint Mnkin^.j 



Sotdep and Zino (Tools). 

Never harct rinn ii««r your aoldcr or molt zino in roar 
■oldor pot, or your ladlr, ru you oonuvt sjvt rid of Jt after- 
wuda without a lot of troiUilo. It wUl haog abont foi 

niontluL 



Plumbers' Paste. 

The bmt in that k«pt hv thn shocrniakor, and punhaung 
this aarw a liit nf tmublr. In dofanlt of Mt. hawnver, 
makothe paste as foIlowa:—Ta]f« two toaapoonhila of fluiir, 
t»ix it up III 1 ttmi ladle with w»ld water to the cesuanlvncr 
nf thill criMim : then boii it, kfwpinR it wall aUrred, unu 
it iHmiiiuw pantn. Don*t btiRi it. Jlnm Uie ladle ont to 
rlonn it. A littln cluvei will kcnq> the pMte from stiutdng 
or turning numldy. 



SHEET LEAD CUTTING. 



linpolllng and Removing Sheets. 

The flmt thinff wanlfd b a aauJ pUtform of mtfflomt 
letrength [for thle aee Fig. 39]. A> wu an about to 




no. St. 

'«iat up ahcet lead for tho ac^ pipt», it will be quite as 
well to know tho beat and eaaiont way to sot about 
it- Wo have, Irt m uny. a (htwi of 71b. lead weighing 
ISewt. flqr, Tib., qiiito too mu'h for any pair of plumber* 

£ planter and labourorj to move without aui^Uncw, 
r it mml bt iam; then oomea into piny tiio aarial- 
|<anoci of the Icnd-worker'a tngcoulty and nkill with leveta 
Ivhieb are not prvpvrly tudcntood by llw Kmntrr number 
' good l«ad<w«i«em, beeauM in latgo ahopti the IvAd b 
'"tout up for tboB by tha ahoptuutda, urBhilbod abuut 




bf baring [j'cn<'T ot atrengtb— «fton one pulling againRt 
the otliCT. Thl« I huv« iKvn with my own mrm, and if tou 
«p«Hk tu thi.-in ttWut it thuy think j9U ntv wantinK tu find 
fault). We mtut have a fma day or a dry place to unroll 
tieahNi. 

Fi^. 34 t* tho alierut not out. It tioa againiit thu wall, thn 
wrouir wav for unroUinii [Bm tho diSornioe in FIhu. 31 und 
aaac'WWW, aDd37at W}. that la. It cannot bo nnii>Uod 
without turning it end fur nnd, which mnet in tliin easo be 
duno by two ptTmiii. (IVlicn uulonding dieeta alwari aee 
thnt they are laid rijfht fi>r uniclliaff ) Take tho hanil. 
Rplkf dttwnlied in " Work-ihuit and itii TihiIh.'* plao» the 
narrow hm( eiidiu tlit holo ,\,iui lightly a« jnm ona fa littln 
chalk wilt uiuM! it to hit« bnttcn ; then at tho end of the 
haiidiipiku, wliioK muMt lean r.r incline a littlo tho way you 
wish Uie ehwt to ^, thruirt it down. If it won't movo 
take the othor haudnoiko) and with one at eaoh end of the 
aheeC make it a t:wo-liaadBd job. It mtiifm ! Let u* pull 
it over *illi our hnndii. whicJi in dnnn by placing thu hand 
tfireo parts over tlie ahn-t and jiuUing by main fiirfw. Ktwp 
It rolling as faot as yuu CAn. as it gucn (^afli^r when i>tiee 
•lartad— of oourae, owing Ui ila momuutum. Wlwu it id at a 
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CUTTING OUT SHEET LEADT 



goud distaaiw tram the wnll, get «« ttwothirr M« of It, ttiA 
pDKh it viiber with the h*B(Li up with the font : Um latuf is 
thp iaVDurito w&j-. MpecLtUIr irhmi }-»ii cAn ifrt mttiMeiit 
help, but U wtiitB pli-ti'y. It u tux vaou^rh ; lei'a turn it ! 



to B, til* more power juu will obtain. Vow tifttha1*««pl> 
— -th» kluAt 1< up. Plaoe atnnethinir uadur tha «i)d, pcuiB|f | 
ntreiu uid ajrain until jou havti it suflii'irnllr hi|th to plies I 
tliu ivUut luidcr. a* at A, Fig. 97 (atuut tho owtre of itw 



7m. U. 



lUe the Htiall roller A VFig. 36], pUoe itta at A ; thea 
with t)i* tmn'l'pikc B (the raUw A fonoin^ a fulvrumj, 
priie the etu) l••^— *h« ii«*Mr tho mIIutIo ^o ond od the 



abeot] : tKm with Ht* bftndspike B sliu or turn tbc ehevt 
quarter round. Tdco tho otVvr lulW, or cvt ili« pnM«t 
ciue ruutid wiuiir» with the shwt, and iihte t^^^in until tbc 




Fia. M. 

khoat the toon lOuily jrou will be to raiiw It. The huid- 
'•l^tks thui UHil Ik oallod n "len>r o! thi- rtni or^Iur," in 
fiuMdMnim. It is tou inuuh fur tu: what dnill ww do? 
* Trjr Mgva, with » otum lift [Fig. 30]. Luc tiir- hmnli'pik^ 



nu. n. 

ah««t i«i far enough : then with th« two h«Bdi^c« pU««d 
under oaeh mil of tbu ahtwt { but nat too fur} pnM the ebeel 
(iwuind onlir «f Iuv>>nip)) tjB fhi> tr.ll' r. If you wUh la 
Nlue or cut thu otm vad uf Umi atttwl b tiul* futhcr round, 
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^_t IMMbi ; take ■ bric^ fJe«e of wand, or diifl (ho roller 

U tn tlie pgMtivM K pUee the handajiiilM D undrr K and on 

f^t ivtUr A {<« a plvee uf quartaflntr will aiuwer far the 

Mtnm A), wUeh wfll gin yon oaapound levenitc of the 

MOonA eraer. The tanker tha Weange tnm the aheet to 

^■idllwdioilorthekTenttn fn» the nUtr (fuknn) A 



j-ou «nn do U with ihn l/'T^rs or handepfkw. m at Fig. % 
M( aeiMy fij re/frrj or TaJmNN A. •■ ihpn- ■><••«■. lU* 
■heat »ow itandu ri^ht for untdlluir {«» W.W.W.W). 

I bare mrt laid anntuiiK aa to tlw nuJdns ol • pUtfor^ 
wfalob b donr u f> Jlixn [ea* Pl|r. J8] :— fi B 8 8 «r» lU 
dvm eoaSvU UMida, wkmh an jurt the (hinff ; - ' 





CUTTING OUT SHEET LEAD. 



47 



I 



wold ba b«tt«r— you can KlwajiB tbiiik of thk nomber u 
It u equsl. ctr, my Uw txMrd« are 8tu. ; tlicu VI by y Lvmale 
108: die idicct7ft.,cqiuil ti) fiJm, iL-uviui,' 2iiti. fjrtlio kiiifti 
tu diop OD. Tbo IkkutIii nbvuld bv l"(t. lori((. Tliu ■U-iitft* 
rU, F, 0, Vifl. 31 J mmtntiw bu out. Now imrull tlin bIhm^I, 
wliiiii u doiu^ by two or moru HUi<>|>in|;. iliiiI oitlivr |iiilliiiff 
nr pimhing nl tlio r«ll imtU tliay ha»v uniioiie, wiy, Uireo feel. 
Ttivti gst on cbe liHul uiil |>ui>k U uver eitlutT wiUi youf liAuda 
or f««l. For my piirt. I jiRfer to we my inon pull ib onir. 
aa iho foot-w«rl( appuiu« lo mu ntluir a U«y lutbit, 

Cutting Out 

Her« a luw* w^uore ia hsnily. Thin oui be irutdo in five 
minaUianf thrvc' piL-uwH uf iiliL[i.<>titicUMi or the Uke niulcd 
tofreiher witli tkn^n! uuilii. I likr ttit- niiure Mt. or 4(t. 
loujf. It dooa not nuittui liuir rou^li, bo tuut it it true. 

ChAlk Line. 

A good Utiff of n RiPili-uni tliii-krieHs. uty about (•I'itli of 
VI Itii^ti, la indiaiK-iiwit'ilR u> the- uIuiiiIjlt, atuS a ruU' or 
Htraikflitol^- wliMifa u< ilnvTilH^luaiW tlicli(ndiiut"Cuttint{ 
uu( IJcmI " (uf i.^imc (or rouf work thu v)iullc Uuo it bust, 
bMsuw IIm •urakJioa may foiiui jimt In an aiiffle aiitl tuuiM 
th« lead to split wlun workmg ut Uuu poiul). 

Drawing KnIPa (Loq^ Handle). 

TIm eottitiff^out knife Li dow'rib«d briefly iitdiop t4>oIa, 
"WoodraTiMlN," but tf youidur tu Fig. 39, when ooa 



Eron or ooptHV irire or tm[f tu wurii loawly tfaitmfih : this 
fa (uT altiuihinir tiw pull coid. K, to whtiih (iHioid be 
bllju;liud A pieue of luuih-minl about ift. lontr. llaTlRSC 
iiifirk«l and NiMppvd the liiica, A, B, I), on ihv HhE«t [S&jt 
tiikt' tliu knil« Bud <ii|> t))c poiut A. intc ft "dip-])Ot," wims 
wKlcr, ortpit upon the end; thca thn mat^ Ijiki-' l!i* M)4 
of ih^ mrd, uii kfvping m a trua lino irith thn rhnik Hoe, 
Tith hk bukda ma Uiw «■ he oonvmlnntly ntin, li<t him puU 
the knlfoslou^' the chalk linnt, yauholclinirwtme by plsc.ini^ 
jmx rit^ baiid at B, tbo loft nt F. Kocp thu fundle at 
F down, aad do not put Um much pnxnvo uii, ur twlsl iliu 
kilif«, bat kMp It uprlfrht and it<*p F in n tiiio with Lba 
ohnlk line [»pc Cutting-out ^il KpA]. It in row nwdy fur 
Tallin^ up. ThlsUdoiUi hb foUiiwn: — H*vififr it cut lu nt 
A. n. and C, ¥ig. 3S. biku Uin pix^ket knife ntid init it 
ifuX, »Aj 3* dowu tlm uut i next tokr the lend and pull it 
apalt BHV IS'iluwu; now kuuul duwu and fiinn uuo end 
inbaA nill of, haj, 3' to I'dinmBttT, nnil coTniiit-nw rLtlling it 
np, kMrpinif tha «udH parsllc'l wiCli CM^h olbcr. JCrrp tin 
Matt fUar tkrtinijh fhe ImJ, far the und ot \ht rupe t^ put 
through whcD holaliiiK, k.v. 

Plumbers' Pocket Knife. 

[Fig-. *0, QMtUr Full SUt.] 

Tills tool tL» pliunWr cannot bo t«o pAttJeoIar about : 
It skould be kf-pt quit« •li&fp, and ita yotut u lAvim. 
Ifercr Hlrike thu buck u( tlit- btiuli: witli thu biimmnr. 
Ac, tot by M) duiU(f you •tniu thv rivut, uiid in a iihurt 




of th4«e hftftdy tools i* reprMmtMl, it mnjr pive you na idoA 
of whkt It 1> modo like*. A ia the ntttiiiv point, whfuh 
abouldahvave Iw kvpt es pilmrp a» yniir iiiA'ki.*t drairiri)f- 
knlfe, end the puiiit to tli« ■linuc «)iit«ini. Kruni A tu tl i« 
uboat 6in. ur Ain. 1ur)t. uid eboul lis. t« IJin. wldi.\ top 
orlMiok, IJin. ihidi, luitidloiBitdoout «t abioomaCicik, fto.. 
hanuft • Jin, loni or oili>>r lAckiiL, K. lo IcNip thu iind fraa 
^risK way. lhiHboii<llni* iitik-nit :4ft. \atig, I BlvaysoM 
■ long kiUft^ even for irimming otf . «h«rt> lititTi. The hole, 
D, Kbuuld be }la. lo jln. and largv enoDgh for a ple(« of 



Fill. 9. 

timo it will gire w«y, and mo«t likely hurl your tmd 
(ir atrnin yniir irriMi. Never |>nt th« tiUdD iiMt 




hot Huldin uor ir^ to out aaldnr wllli il. Iti? member that 
thin kuifu Mhuuld only be uaed (or lead or vrood. 




SOIL PIPES. 



History. 



Vow m hate the thetfta of lead about, we nay m iroll 
cutout a few len^ftha of adl pipe, vhic4) chnuld bo uue 
of the finrt johe igiwti to the appt«ntloe to inaVi> up. 

naa» atv orestrrmely anoient iiivmtiiiii, ilui-. perhaps, 
■s wme Uiiiik. lo Aaislic Innreiiiiliy. Soil nip«a hare 
bIm been in uao in iho Eoel fn>tiL almoitt tlio soriieet 
r«e«cdod lisit>. Thny wnm imll-knoiFn in old Rmne, 
aiid other andont ritim. Thn noil pipo wiu uepd la 
fanee beturu it wae knoini iti KnjfluniL 8ir Johtt 



HarrinjtLoii ma a i^m advcmle of' Ind nO [jtjHi la 
QiiKMm K1t7abet)t'( nsltm. The very oU bcM pipea wm» 
wipni. then came GOpper-bil BMine, drsurti. uiiif lul ;aud 
tmrifj pmned, although tn aome thuiw latter miiy upi>car 
th« bni. 

MAterlols and Sizes of Soil Pipes. 

Thonn pi]»«ui iMi, an helan itta.tod. mud* tn dlfiervnt ways, 

and o( vnnnua tnaturial and idMw. (luni 3iii. to Uin., thi» 

^neral f4((« bmnff (in. luid AIn. Uaduubt«lly, toad ia Uii- 

miilerliil (pvon u* lot nuikiug soil pijiwi. It ^ould tw lA 




CUTTING OUT LEAD. 



eqsal tUdcDeaa, anil from 71b. to lOlb. to the sqnAra foot, 
' mmit, H tho matcfial in muob muro orou— ia fMtt, 

iJ vipo iSi H ft rnlsi Uiiu od uh? tii^v uitd liuuk on tlii> 

hv, mL ft nlctf KnUhM or die-mftrlu, onpwiiUlj tho 

uidi«l, or iiiJidii fnrC of Lho pipe- It is a vny oomnioiL 

'tUsfT to n* thia pnwwd {liuct Bib. tUuk ou one aide and 4lb. 

on thi) iilher. It tiuiy limlc all v«nf wull nt Iho cud», but 

onl il in two, and you will nlmoab alwuyH £iid a dilliTvuMi, 

Xbm *V*<>>> llLue u otl«ti ■lu£', twHx at) i^u, uiuuufpit Uui 

EmMedinpei wltich we do nut giA with tliv »li«vt Imul. I 

_ftTV awm iiionwH ImJ •dU pip» mI«& away (in the tmde we 

f nw thi* tain] in » voy Rhdrt tiiiui. Thiiro u» U> be Hoon 

I old aoil pipes corrodrd, mid uuuh luurc no uu unu 

XridB ibftn the other. Somoof ouxiiuuni-iamiUiy uu^puixTrx 

Mtakn moh ado whon tfaoy oomo tcTo-a ttiiii iiijip, iiii<l HKinv 

Vwpcciallraho^itlMppBn tobeiDUiotd O-tntp. lu f out 

[ Ki muedi ftie thoy pUwMH with >uoh ftnda, that the; vuiiat 

giMt boa«t ftlMMit tlUffi at their exMfaJtf on atftlU, Ac Tbof 

BDAj bo kuawn bj' dieM thnir ftuuif esbibiU. 1 inajr iuun> 

l.tioB thAt two or three umpUw ut thin are exhibit«l in 

Pluka'a UiLMiun of Hyiricno, UiuTinut)' CttHnitn, Ijundnn, 

Hiia w Munlf luHlontood if yon will thiuJc fi>r n tnomcnt 

' vliftt cAnt aciida h*re npoa dhtIj all mcUla, lew), oa a. 

IsanunDB Detail tits lOMt. 8oBi«tau«« the venr aound of 

tpnMtdMU pipe tdlli that it iaiLot all load; itwiUriBglih* 

Vao mwdi »i nf , and as U b*ndjng it, that ia out of all raucw. 

I Vme, waknttw that iJi« lead aunan itroatly by dia prMBtm 

I'bon tha mn, butttUHdoaaoatMOOunt faroj] tho rinRiag. 

fcon of undvr ttie headfaw, KsturB and ProporUM OS 

AmanlnigititBonaa. TMfaciia,itiavbaftp,Mdtlila 

Pb ooBxaaaon for ita nae. Anothorlt that in Londoi it ean 
I slway* Im had at a ialsnl«'B notiM. Tha Odrd ia that m 
, boTO INI ror/ few jMi< BciU pipe malEEin. They cannot da 
, it at a fair prii^a : "duffing warkmen make a lot of fuaa 
' wid btrtlutr it! ilii-ir atta-uipt to muko it. uid they drive the 
' ynxk (Hit of tho (iho|i. 1 muy gay Uuil hatiil-iuailo soil piuo 
aa ha nwde quite aa obMvljr m wa buy ihu prwHil, U Uio 
rapvfnraoB gota the won. It U aU (tidjpi »bout (fuud 
wiJpo gM^ vaj it ths aeasuL 

Soil Piptt Lenffthi. 

Tlie old Icogtha aro too ahurt. Tha beat lemgtha for 

1-iind hcoaaa ud thaae whioh will ga or iwch fraia 

■t»Jmr, fior 1^ bom la to be Mft. high, tho bftw- 

nt Sh. Mxt., the graund floor ISfL; Uu fini taqutroa ■ 

jlaKgUt ol lift, the aeoood a laoKth of 13ft., two ISft. 

^ iMgIha win answer, aad otio Joint ja aU that i« reijiiiMd for 

ftung (of ooiuao tha ■* laeka^ cxmpled). Afs:tJ.B, It oftc-n 

lli^yMM that tha oloaa t la on tho ground floor only; in ilila 

I «aae lb» 13fL length vUl do for the upright pipe, and aim 

[ tba baod ; or In othfr oaaaih vbora wen ia no haaauuiiti 

I and a c l ow* on tbo fltat floor, th* gnMuid floor omUu« will 

sat axoead 9ft. ttn. Here ron wiU have Kt. 6ln., the Sis. 

I togotltKOWflh tbo floor lodnia pipe, and the Sft. fn- tho 

f tad md eqn lo tnp. In fact. Int. leogthi ars rauoh the 

"■itfaM for nuuj niaaoi>i, 

Sls»»of ShMt Lead fofSotl Pipe Making. 

Tha fDOawfiig ia a aimpla foonatriaal plan for obtftiaiiif 
Iha riaa of Iha laiad tor makiaft aoQ pin^ whinh I ha?a in- 
Trtitrd fur ilii> Inok, and axpreaaly for tbo mw of iho plumber, 
la order Uibi the worfc may he dona aoRumd)- itnd wilh 
J«palth. Flnl with tdut eomp aa eaa draw Uia circle A £ 
|S,ny. 41,tDlh«««D«i th« pip* Mi)ait«d: then dnwth* Una 
\A B ftcroaa the eentre. aad fron the oeati«pof)»l Ca(*ot ll>o 
r Uno C I>, make Iho lanyth of thia Una thrao 
itbendluiof tbn cln^le; nannlr, tbn« tinaa tha dla* 

I iw^mi A to 0, an ihuwn br thn line D C. Vrxt dnw 

IttolnabiOMpoint Atopuint D; thia lino A D will ho half 
tba laagth of Iht )m4 miiurod to go looad the aoil pipo, 



which, of ooutao, whon doubled will giro tho nquirad ain, «fc 
luost UQor onougli r>>r all practical purpomt. 



Vtii. ti. 

8Jzfl of Sheet Lead for Salt Pipes In Meaeurements. 

Tho toQowiDg euce of *ot] pipe* requiro the anacxad 
width : For -iin., the width roquirta !<• he, whoa flaidwd, 
for rJ{iii. of load Clb. ahoot laaili if thiolcer l««d, allow a 
littlo widi'f brrituxi th« out«i]ii of the l(«d will harata p 
fuithrr nnnit: i\i\>.. Kiiii.: I'lin., t&^.; 6|ia., tlfln.; 
6in., lUln. TIid trail rnunt \k i-uflidrntiT wide to allow for 
trimiDUiK andplaninKop- Ufai pivtty stnugbt, jln. wHl 
do ; but if crouKcd, lio. in uuoo too much. 

Cutting out Lead. 

HftTlDg tbe siMa reguliod, and tho riieet . 

naaMi* off tiie rfsa on toa abeel (Ttmimbcr lo atwaya lua 
tho ohoot u though It wwv TOW own ; don't knook It 
ahoot, or rut it to waato, or roll it apiBaaloremlymuMr): 
take Ui« dvilk line (wldcli abould be FoDed on a BOod-i^aA 
red. with lat^e CAlna or thumb and llDgar holea). and, 
with ft dry piene of a^ohBlk. chalk tba Una: tben wilh tha 
labourer at ona codi job at tlia otbart aMp it otm- tho two 
nariu. Be vorrparaaolftr that tballMntia right Ibna^ 
and true Of«r tha oanti* of tha mark*. n« auwA* nar Jiw 
mmt HOT ha t«o laro*. I itrotar a aro«d atralghtadn and 
toaarlbothekadwKhaaliafpiwiBa-|Kiiatoilhtadawl: (haa 
take the ploniber'i noekot or drawiai? knlfo, Flar 40. cr labo 
tha proper or long orBain^ or ratling cnil kalfr itmcrilvd 
[Fig. %9\. Now, while Iha mate (kbooror) han thomnland 

Eu III* knifitt, dip Itw point loto wattr, aad orP^T H to tba 
A aa alraight aa reu oaa. Ooa't put ton tnt'-^t pr M w ur r 
on, ortwial tbekuTe wken ta tha load, or ymi <*ill loup off 
tha point, but knop your kaifiB arell iharp ami utit^ht. tlia 
haodla lovand atialghl wilh tho lino, yoar right hmi. aboal 
«a. heat Iha tatfe. Wboayonanatthaandof tkeabaol, 
plaooamnall piaeaaf laadoMK wbarcUwUap maa, wUoh 
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praT«nta yoar knlf* ooHdnB the (tone or arettiuK on dsUb, 
kc. Mind you tloti't cut your toe, wliich nfcidont li> likely 
to b« cBund bf tho Uboimr nkstvthitifr tl"-- uurl, or when 
you Tn«i Mff til tl)« ond of the line, or nr/uix bumvw ar tiil'jrM in 
the lead eauwxl by it nut bolnx proporly unnillod, «c bjr the 
«licet bein^ knocked Bbuut brforehand. 

liavinx cut whnt j-uu rtsiuiro, tnkc tic poolcpt kail*, 
Fig *U. aiul joM Btnrt tUo itnJ*; th»t i«, Ink* tJw diMl 
in the li-ft EiBud, and v^th the lniif« eut (hum about 3in. 
down thp liii.' : lh«n roll th«n up »M(ly. kwiiiiiK tlie slden 
true to the liiie onii witli llw olhw, vreijfh thiiiu. and unroll 
oiiti true and straiaht im lliu bench rvmij (or drwairiK out. 

Dresser». [Fig. 12.] 
TIm) bntt-moi^ '-dr«ei«r«" km thoM whielt have tha 
baudkj at»tdiug well '-•"■.If *»*wn ""l "' » 'iw ttic (rent, or 




Fwl. <£. 

aharp tA^. of the i)fea»r. Draauri are made of wift wcxk] 
Mub ai pf ue, [dt<!)i {line. horntMun (Eku beat wooii unil nxHii 
naed). box wuud, EiitjUsh \m the Ibrei^ la ttni Mift ami 
bteakH uj>j. 

Dp««ftlngout Sheot Lead- 
1^ lead mtut br< kept siniig'hl and free from bncUM i 
then, wUh a aod or homiieaju <irp>>«ir, dro« down tha adfloa ; 
bat Aaa't dinaa oao aiUu of tba land mom titan thr otbor, 
tui.'m It It mmditif. l( ao dreaa th» obumiw or li»Uow aide 
ttalil ii la mmiirht (Uiin \a duap and nhuiild bu i>baon-ed in 
idJ caacK wlien tbo lisad is uiwjkcj. or olb«-wUa r».quiied t« 
ba cruolicd ; imimrintl t<n fluthiiifra, glutton, ktf.). ThoD 
t^lhe "HApper.*' Pxft. *'t. whiuh bi made witli a pJi^oe 
ItMmUriiwI Iv^l. iiViut 'Jin, ti Vim. luug, and Uln. toftin. 




(Uillow cBitdlo v» touch) tho planp, oucl bare the pl&ne Iraa 
■et to Iho work, vbil^ ia aoquired «mly by pnutioe. Tba 
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vtde, adtli the handle Vnonked in the abaiw hIiowd. and 
•■ rtap " or "drraa " the lead m bufom (wqiuil em tnuili aldo). 
Thia divmea ibe leadfrvc fioru biuupa, kc. 

Soil Pipe- Planing OP Shooting the Edges.— [F^g'. -14.] 

Thia U vary iniitonant. and iiiiut Ik- duitf nilli can. 
Tba pJoni^VB at Fl^ '14. in wnr uM'ful. and sivtt^ u lat uf 
tioic : it tma b« niadv tu a few iniimlca. I hare ni-Tt-r neon 
lttu«d a«Mpt by m^*nl(; th>>n>frira, lam ini-lincd l.i think 
it ocitfinal for idKicrtuig tru4 M'jii. The draa-tii); ~how< iW 
brarb ijieoially madii. Tho oilrn A mUKt Ih) Klnd|flit and 
flifd ntiiiul jin. nboT« llin filM It. which nhuidd be nmNith 
■aduotlaNi lhan3( in. wide. Fii tho kail witli two bmd- 
■«la O C, a* Bjiown. ]:ii>lrad of Ihr Iradiiwl C in tlic 
tientn, ftx a lath (or tbo plaaHl Hide or a\^. *'Tuu(di " 




fio. M. 
plane liandli< la rcmovfd front It* otiftuuil plaoa to tKe aide 
of tite plane; but llio KtpJar way will do the work. In 
thu coue yuu du not rc<qtUTc the a^iug'ht«dgv, aa A iuuw«iv 
tho purpoao. 

In the ordiTuirj- way, you Ak the Iwiri on the beni^b, with 
about Jin. projectlnir ovpr tJio wltrc. and plane away until 
y<iu think (not kiww] that tho ndifc i« toi*. Tiy it with a 
loutf atnuyliti'djiv. L'laao n^in until it u ri)(ht, or thr 
Ir-id ton .mil// ilifiiiw tho rciunn fur adopting tlvo abore 
plan}. Aitortliii rd]^ in ■tnitt^lit, turn too luiid avet and 
plnni.' tlie othur oiili', lirinjfinif tbu luad to the ivqiuKid 
width. 

Tako B aqiuirr: nnil wjiinrc tho cndn tiuu with tlio aiflea. 

Turning on Pulling up Soil Pipe on the Mandrel. 

Next taka tho mxiKln'! and platv it om tho li-itd pnmlli-l 
with the aidtn (an nliuwu at Fix * >']■ I^t '!>'<-' InbourrT and 





Fu. K%. 

yourself, anid nnolhw if yew nan jri-t Iiim. pUoo l]*eir atnta 
upon the nuiiidrol. and with tho hanibt uull ilii- farthiT aldt 
over on iliD mandiel. Keep on until tlie K-ail In fairlv 
wmpix-d r-'iiud the inandnd; afltr which lake ttie nu^t 
dKiauT, alid boat the edfcea fbit i^u llii< riuiidrul. Thea 




withdiMW tho sune, anil tliu pipe \» rendy for ''aaaing. 
Fit; ^<J illuatraCuB the aoil pipe at iila alagc. 



Bench Soil Pipe Block. [Tip 4^]. 

n^ bkwk ilioiild ho uliotit Tin. )ii){I:, I2iii. \aag, Sjio. 
orttn. tUek, with nn runj liolo tofit t}i« pipe, OB At A. 
"nw ^Ap iboidd iHjwi,<9< tvr« of (4017 ''"^ from Si». tu €in. 
Il in uMvl fw wurldnir li>o T'ipe "n. 8omeiiinM tliU blook 
U cat in tbo ihape of « V fur tbo pip« to Lie in, tlien 



Pro. 41 

oimMimIc wQl ftnnrarfftr MfOTftlmMd pipM tft tie in; bat 
Mr« iii>t ao ea«d, M tli« pip« rcrolvM in thorn too hon^'iljr. 

Soil, Tarnish or Smudge. 

Thti U bUek nixtd up with n ttUle eliio, or r» nnd 
wntar, miHcamt (o mum tt to liind nr nnt to nib off. Tot 
good Bad pATtioaUr worii thu followinic iit llie best way to 
make IL (E iroriMil fvur )K*n in a rliop and Euwr uaod a 
bit at MtU. Aftcff « ccrt&iii uiiiiuiit uf practiw), jov can do 
witlioiit it ; Ur Qrahan tu* dcnn th« tam> — u faet, ho 
n>lmidn««l it to m*}. 

Tako n Urp« jiodut of lampblack, put it Uilu Itie metal 
po4 and niaJra it ml^hot, them lat it caai. Twko a lump of 
ch*lk nlmiit half Uie nxs of a large hun'a e^, pounif or 
brrak it an rcrj flue or rub il on the mtp ; toon mix the 
chalk u>d Uaok to^fotlivT in water or bcor, and woU ifritid 
th0 fnixtun up, ^itlwi! with ■ miiUcr uid utint <tonc ■» 
with a trowel. Wlii«kev«r it iiuL}r bo. tbe blndi muni ba 
wotl gnmid, M I&A( ws ynl ran be /emad. Hukr it lu utift 
u Bood mortar. Next, have aomu nwltMl k'"" (tKiv Lbn 
ylne-pot will be hondjr). pat a good tated talilr-xpnnnfitl 
with the black, wann «p the tot nra n modorato &n, 
kMpintt it vi-lt itltTMl up fr«in the bMlom. Then with an 
old worn unh-tool ipaint-btuih] fn« tra^ paint or otobm 
(which ma^' be huil uf anf psiiiivr, wMhuaout) ana wdu 
worked into the *■ aoil," punt or --3il"(iMit ii tonnod)* 
piece ollcad which in pti^MtUf tno tnm gnums, and hold It 
totbefintodiy— DottoofloM, BaMiabunitha»otl. Thni 
with the flnifenrubit until it ahiuM. If it nttxotf, it-ranta 
teeeeflae; if it hlMtccaor pe^oB, it ha* too machgluo, or 
H ie put on too lUek ; or tt may be that the pipe It a litt]«, 
g VBUJ : fMv M lutl* «nfl db il. Tu take nwa; tkn gtOMO 
tub tbo lead over with chalk beforo wiilinfc. or mb tli* tnad 
with glaM pefcr, eneiy doAb. or nard wirr. I like dialk 
baM. Smus pltuabcn ahraj^ wann the toil before nuur ; 
I aotec do, m it iry np loo m«c1i for m«. It vhould'be 
nbcwt aa thick ae ccma. (Alao aee, SoUing for Wiped 
Jotnti.] 

Th« Soil Pot 

TUi idwuld be made of oopper, to hold abont one pint. 
In toodoo puUioaua And the pLunbcra' wil pMa at Sd. 



Soiling Soil Pipes, &o. 

Rub the elaeed aide* of thn pipn with chalk to t&ke away 
■D trace of greaei : Ibtn. if for a coppor Ut anun. iM the 
aamp— Mi 1 la., or If itn drawo mm 2) in., nnd then r«n 
■ Una OB terh eHe of the cdgiM. ^mh rab aome cfaalk on 
the pipe l« take away ell tneoi ol irneee (notiee, iheet 
iMd k alwa-ya to • ««rtaiiMtaat gn«^r) I then M«MV wO 



(oT nnint) from tho edgei to the Uaea, holding tbft tool i. 
the hrindlc '»3 Inn- aa pofldUe (whioh «ill i^ut true Unaai 
dl^c« not upoil the tool or niAke It buahy); after thia i 
till! ordinafy olfittrn or plumbers' hummer (Buck 
them), Pi{;. 49, aad with the peeu or pane A mn it 1 



m. t». 



Fid. (». 

the ed^lK^ Tills clMum the iniiidf!! nnd opraa th« ^^ifm, '■ 
allow the i^u^-6 hiK>k to work. Tho gan^ hook ia i ' 
at Fife. 49 

Shaving, Ramarka on, and Shavehoofcs. 

BHAvraa LuD *0B tkujwwao.— ThU ia rimply i 
a tittle nlmviu)^ (ilT Uiu luoil vhnm rDquired for aohlsttn^ 
It liWiViKi the ptuoi' disaiL erd bri)cht, or untandelied. ^Ul 
thave-hooka would be kept aic« and ahiirp ; they an kMl 
dunponed with a gwti-iaivd •«« file. In ehariast me 
tnaat be taken by the workmiu not to ilraf it orer the lead, 
or llio work vim luok rivctUul. Vua will find a osrtala 
BiLifle to huld tliu huok by praaUt;* only. A* yoa aham 
yuu must "touch" thnt part, which kn^ ft taai 
toniiiduug. no. ga 



Fio. tt 



Fie. ti. 



SlUTx-IIoon.— Rga. SO, &I, end 52 arethe iiha*o<hooik» 
gfeuemtly lued. Two Aum of iO an r«qiund, one far 
Ijeiuiral owi, and ono tor the knife part, whidi ahonld oat 
exceed fin. total lanAh fran roiutd or back pMt to the 
point, for ciateraaw aaSa, and angle work [aoo ri)t, 437]. 
Tie bent and RMon-hoaJn, Tig. h\ , are handy to eharv 
ia plaoee where tlw etratght'hooa cannot work. Vig. fit It 
a bont ahave-hook for «li«irin^ in awkward pl*eeeL 

Sctif Plpn, SitAVim). — In nheving' loil pape", for u e p pep- 
Ut nldorins, take tho minii«>.hnoti. Fig. 46, end with the 
narrow end B iihnvF the two mdca of the pipe |ta. wUfc 
and toudi aa yon p> on, Tl for dnvlng eoti-nipe, nn Am 
hook at A Jin. After tUe^aeo the maiidiel wfo IbeB^ih 
nnd a^ain true the edgee. Take onX, the tnendral, bm nvw 
(he pipe ia ready for ■"'^T'''y apL pee Taektaf aad^ 
Soldanny Cp^] 

Rettn Box, 

The rwln box, FIa>. G3, i« mad* of tin. fte.. Uhe aa 1 
ordinary tin pepper box, with n one-akaped lid, InalMd 
of a dredger, aaminr to a poinl which haii a (in. hole br 
(ho rMdn to ooaie out. & oenree tho nrfa anat be ll» 
UMk rain, and ihould bo vecy ftaely frond ^b Am 



liu twn tmiU <if the enil-jitpe sue «qnBK om jritii tho 
and oome erea togetbor ; ocberwiw Uio aeom will be 
od anil nil on t,hc trwint. Hnnnp Itwltial it tmay 6 in., 
K «tii^k of fine soldor, nnd b imd-iixnl iKtppcr bit, 
M, with good taxo [wo "Tuuua); tlie Bit» ]. uid 




ho. u. 




ens wiAat •!! np tJic Hcam or joint. Then with 
Br inn S^ bU duwn tho iwaiu (lot tbo U,bcur<:T bold 
nvtiMlnmoffi'^)- A(cium, mulcing it « •ni6i)th m 
ITiiB on tu onlT Attolnad by priutuii. It mnkua the 
tcJie if yon alielc to It. Sometuiiea it is BoldcrDd with 
p«r bit nuuung on twa whoela. 




Davim' litiB onui CorpKR Bit [Fi?. 51].— A very Blindft 
wav to make a cuiriB^ is to cut a long ilot uadn* ua 
buily of tbo iron, as ahawti at A. Fiu. M, uid with & 
lb. wire w fonii tui lulo to join the two pcnnlM together 
to nui tliu irU'U ou. TUi« !• Utiwpi sud worlta exceel- 
ioiflv well if tlio (Jot A and tluj wirp ax*i tnic. 

Tho prn]>«r ojm for oomw bita anitablfl for toil |)Ip6 
work 18 abont 6} Iba. ; nouun; leu tlian llba. will An tho 
worlt of a lOft. or 12ft. leDf^li of nil p[p»— tJiat is, to 
float it pTOporly. 

Tho abok* copporblt hua a aliictil E, whith rKit««4a 
Uie handlo C mun burtiiiiir; tfau <?u]iiii:r ta l£in. aqnare 
tuid flili. Ic>l>K> TIu* 'if s largo iivii, und only fit fir 
»il plco w>>rK, or joWiinj^iboul on roofg whan tho Jipat 
has to De ^t. ii[i (riiirn theliotlum of a big;li houiie. [Aleo 
Me Fl(^ 4 and t lot ooppu blUi.] 

Rosin. 
The Pounbiko up of Rbuin roB tub Behdi Box, — Bhitk 
rewu in LliP iKvit kind for t)iu plumbur'n lua : it aliuuld bu 
piwdrri'il u]) imdi't tliu face of a Xante luunnier, nnd dii h 
«/<(in bUi>ti» (rr nhvnt of iron. Thin ponrdtr nlioiild bo 
thvrau|rlilv frw from eoaall ftrouu or lumpa, vr it viU mUm 
Titi tbt> bijii! in till' lid of the bo«, wbicli, »« before Dt(tl«^ 
Bbould not oioccd dw IvMi/tA of no inch ic diaTn«t«r. 
Tho nwiu Ik ]mt on Urn mium irf llio Miil jiiixi by turn- 
liig up tlio box, and by tapping it on tho bottom with 
the bcuidlc of tbc bLavd booki to. 

Taol<lng and &oTd«Hng up. 

Wlicn loldariii^ aoll plpos witb thio ropi»v lut, flrat 
shave tlie work 4iEi. co eacu aide, thon go down tlut amn 
and tavk it with tadJca (amall bit« of Mider erarr 8in. ar 
I Uiu. apart} like buttoua (but nut too thick), so as t«k«e)> tbo 
«dgMi viTj iil'joe kigptlicr. The Iabt>iir«r iiriuoH'* tlm loait 
togvttipr whil? you w» thi> Jmn. K*op tho tflp cdgoM cC ' 
th« aeam lerval and vtruiuht (without buinp»). Now, hnviiuF. j 
t]i» lni0b taokad lom'tbor, noit Bprlidde a little pnwdargd 
realD- Beala down the seaoi, thon gel a uic« faro timl bnab 
on jonr Iron, and with • stick of flm aoldar go down tb« 
•earn asid lonKbly eoldvr U baa top to bottmn. Thia tioa 
tho woric, asd puta th» mUm upon tho Mtaa. Tnka oai* ' 
that the SMm is in no wav bant, or the aolittiag will savor 
bo true when llniAh»d. flaring the aatder thtta nn^hly on 
the a^am, next (prtuMe a liliU ninre lealA on, rowanri up 
the iioii, then (with a Mick of Hutdor In jviiT hand in cono u 
niuy he nquiml) plouv tbti iruu uii tha aeam, aiul, kuopiug 




Pto. ». 

Ch« handle of the iron at one aoglo to thii pipn, nnd ono 
equal jmaniTS on tlia aoldor, bcgiD at tb« top nnd ixtma ' 
ateikdily all down the tO faet, laCtinir tliu wrldrr Ao«t afl«r I 
tbo iron an lonnrithly, Irulv, and cvraly aa llioiiirli it waa 
floated fnim a ladle. It alioDld rippnnr lui at A, IFIg. 65. 

Proporing and Drawing Soil Plp« op Tunnel. 

Tbi« pipe is pntputd in a (hnilai manner to that 
dnwiribed in tlie last chapter, exixtptiaff the uilina:, whiB^ 
ahauld be :tlln. eaoh aide tho aeam, ai^ tito Am^f- 




«ft 



LEAD-BURNINQ. 



vUar, Bt l«Mt \iii. wid« — Jin. excb nio nf tlio Beam luid 
wltb Um wid0 pan. A, of the ffiMRV hook. Fi^.-tS. I alwre 
fmonilr }in. uu Mjih bU«. "Tvuoh " it, tlicii take « 
red-hot iron, Fi|{. 3, and » alnp d diMui-ih«v«d lo»d (3 or 
71b*.] GiD. by Im-. weU " tvuolM-d " ; thoa lot the Ubuiir«r 
hold tbe pl|M togMber, Mid a "felt" doubled up bi I vr Q 
thiekaawM (« ptoos of old cupaC, Sin. or lOiu. wiuar*) JubI 
ininda (ho iwm and under the aeam. Noxt, with ihn red- 
hot iron, m^l a UtUe of tlw almp loud on tho end of the 
■eam, and bum ilia lot togetiuirt irhioL Imvm the cadi f tvm 

Oprau when th« joint U Miilnf luUt-rod. Tture unv ath«r 

nitthofla of bunungtho lead titg\>ih4jr, mich w^ with a copper 
hit, tea. Of Dounw I ipeak of duin^f wj wiUi tlic imu aa 
boiBf handf al the tlnvo. So far prcpamd. tak« Uiu ntotol 
pot, rue 3. oontaiiiins 1) part* of Uad and 1 «/ f<n, but 
■tiar a lot ui {incllco, uiv ordinary ntoinbcnf' aoldcr will ba 
flmcBMich to un», aud with tbo Indk, Fife- )■ p^u'* • bltlo 
■oUacMroM tha pipw, t*> form "tacks" at every )^iu., not 
laanng nam nwtalen thsn ia ncoivmrj' fur tJio vurk. Of 
flu ui aa yon MUt pat mora on thmi rHiuirad,for the purpoM 
ot linnuig tho lead ; bat thi* ia knixJiLil off with tlw thumb 
or finnn before U aeta. and whiUt tlio labourvr ia hulding 
the pit'" t(jfp!th«T. Thi« datu, eonua the moot important 
bit, " dnviMc," whicbi*, homver, eaalljr dona after a lu 
vl praotio«k (n the Bnt plaee, rou want a good aponge, 
•boat n haadf nl, and a *'avab' put Cv^ pot to hold two or 
three pini* of water — a roppur pan will ajixwur rory well) ; 
ur innitia-l o( a aj»n|ir a <>unc-pkiintnl put ihr nlinjio u( tho 
rain Uii will niufwvr ihe- piirpiMM-. It miint be miido with 
an air-huir on lop, whi^, whra covered with the forefingor, 
furnts a vslvf i the h<At iu the bottuni ahould be onJj Urge 
auoo^ to admit a ni«ani of water l>IGin. in iMcknew 10 
ru von tha joint which ie goremed by thL-iur-holeon 
lop. l^la nwab can ia AHed by dippinv iu lower end into 
■ PaQ ot water. Kcit a " knoakinK-oS siiok." wliith la m 
(iaoa o( lath cut to a point, to piuh oS thu liltle bit* of 
soldar wh*^ taay ban]; to tbo Nda of tbe aoam ; next, and 
»o«l Important, a good " awobber," or, W it ia oalled in 
the Wml cf Eng-tand, "ewaMwr" (a labourer np to 
the work). 

The UUnmr muat be Toy attentiire and quick . not to 
haitkaba«it,battob*nMdyntti>epniperinMBeat. Kladuty 
ia, when the p^ ia hmg drawn, to form ■ ciuw quill eiM 
atra*ia of watec ban hia epeago, whfteh muat be done at inter- 
*nla of ttmo, and abont erery Un. apMC, ID keep the aoam 
from opatiinff, and with the kuokliHMiAftiek lo kaodt awqr 
any Uttk biia of Kihkt that nay ding to the aeam. The 
ewnbUny >■ ef ert«d with the Vfougn <* Bvnb c«. Si^paee 
tbeaoldcrtn be on (bo aeun, Sin. bUwd i then at every 3in. 
to Hn.Hiat<«aealittl«i4(eBnof walerBOroaatbeeoUer. thu 
mob il luul k(v[i« it ttan openla; or naottiig Ihroub. 
The Ubuunr hLiiuIJ nut get too fdoae to the plnmbn, but 

Cy parttcolnr eitentiaa. h It very ntudi dopcnda npon him 
w the acuB tHU laok. It abould appear liho an many 
ahillingii or «f)uta all the war through the eaan. If the 
tabowrrr dim )u> work wi>U the ^fD will leok neat; it 
bblly, ibe «>Id<>r will U) mniiin^ throu^ and poekaarked. 
Now [or llt« utumlxY, who thoukl be Ami and oodAdaBt. 
Take tlw Unfi- Wif in the rlglil hand, the iron [41b., Fl*. 
IJInthelrft: hnirotbepMUilheuilitdlruf ihebeuch, wlni 
a tUy haM, bjmI tlu«o-p«na fnlL iLvt Ihi' cndaof the pipe 
be twUduwa, ao thai they <MU>ut Hm,) Tak« a laJMul, 
and wftb a good awlny piitt the aoUer on the top (end) 
put of the Nan, and a UtUe on Iho aotifn^ to get the hnu 
up, baeinf it Hoadna for about Hn. to I'.ln.: take the iraa 
•ad *«« It na aarh eida of th* aeam (hence the name at 
dmwiaf), eoaawicanaB thenUer in theeentivaltheeeain 
to Ihomiichly ftoal f«r about Ma. to 12ia. in laafth. and 
Ih* tavtal aa the (Um of the *b*M wiD flow away off the 
Mm. known aa the nrplua nketal, the earplu mnniaf off 
Um pipf anil teavtBir (ha atawi floated. Tie labourer tlwa 
htfOi K iwnb, vhjicb ie b> ptweut the pipr trwD opeoiny 



up ; ratnember TOD muat not wait for him. I ro|w>at thii^ 
laiuwin^ ita ralue, wiiicli cnunul U: tuu well loarM. Yon 
keep l« your work, pouring on frasb wiUcT and draw in; 
owtiy, until you gvt tliivu^ii thu Ivu^. <t<>od ' Tlial m 
niuobcr oiii>, Arid luuks Hret-ratfl. JIVk up ilu; metal anl 
do another. 

If n "teat " |a bit «( eolder) ahould run thfooerb. take a 
md<hat ima wiui thi> hojuUe sCmiyibtencd out, and ham 
il nfT. [It it n uouintoii snyiiig in the wurluhup if a " teat " 
runs thruuuli, " Uh! there will be a bnwdi put in jwA 
there.' '1 I nopil not aay tliio U bad work, and muct not be 
left. [For bumt-np wui fipe, eee Leail-bunun^.] 

Stacking Soil and ottiep Pipes. I 

Soil and Other pipe* iJiouLd bo properlr stacked awaj. 
Obo of tha beet methods is ihown tt Fig. &6 ; it ia aunpJy a 



r*H. M. 



■hdf havinf T nailed mlfaa fkoal ; bf 
eaiafally awny, you often n«e jwmU 
driiiag. 

DHving Soil Pipes to Clear DMitt. 

Thtaiadonc by dririnr a •Jiort 'Tjr'h -fwanilril. bBrwn 
aaa "drift," Uimu^ the jifm, to ukc out th«< deal* a* 
bnuaoa. Fur thie nonune n pleee of (in. >»■ pipe, <w a 
pier* of riditv-ioll, u fnqnentlr aeed aa a k^ of nua^tf 
a> drive the drift dmnigfa the tape. 

Tt»9 drift, or Binadrol, ahoafi be aiaie of deal, ami It 
l-ICin. MnalW than tkeaon pipe, and baSMdewMia Dttlr 
tatwrinir, bavin^ the end i<a«aded. Tfc* maadnl wiD he 
all the better if a little ■■ luuch " he nibhed arar ita aurfMe 
bafoia it I* driven ihruiurlt. but be earn aad haap It tn* 
from |[rit and dirt. If the nipe be my nrorii faJaatad. it 
ie bael In iohI a iaall naaunl thiwwh Int. aa aa to rata 
the doate giadnaUy, and ftniak with ■ jRnd Itttiar drift 
la tUe laaaav yoa eaa briu np nur mA pip< <juito nMwJ, 
even thoufh it has Immi liiBfcBd cr.beut aLoot to ike 
esteutuf llHaBM. 



Trumpet-Mouth Wastv*. 



■ Tninipri minilti wmb-Ji mm rnniln hv 

■ ttp^Tiiij; nji Bl A F H, Fij( i", my, Vhi< nmnll ptwI ro b« fur 
kii iniTh iHpr, Ihm thn larjrr md nhniild he rlirco llitm ihnl 
rijK, vi/., ilin>? iiirlif^ arrow) ihi; top ; Iho top ciiil 
rliouM Uc ciii oH Hi«»n> to tho <]c«iml iMigtIi, irhieli 
M Atit\« lu foUowa : llaviD^ yoxa load cut la|icriiij{, 
oontinuD thn xiilv linM until thoy ihobI «t a point, m iit A: 
llM>n (n>m tliin point with jonr rniDpDHHw [itr trith a lalh 
and t«-u nnil%, iir hriKlBwl») i«tnkr ii rirrl" or arn. If. K, P, 

ton thr tnj> linrn, w!ii<-Ji vill K^vq yiiu tho pxnrt shapa 
for tli:C Ici^ tu be utit nt tbc moalti, ao thnt it ronv' stand 
pw lcc t ly uittiifM ; tliia ImiI will ui'p-Mir tnuii'.tra ul t'm 
aunth belora it b tnmol n|>. V»ii Jm-t-c, hiA. mul loliW 
an Ihoug'li jou wetc malcini; MiiUiiipo. After u-hirlifou turn 
a 1)Mid on ttie miiutli i^iiil tu siitTfn the nuiw. Tlio bead is 
luracd by aimiily kni>c\iDi; Ukt ulip* ol tlie lo*d oatvaiida, 
which vwr Im dixio with 4 enuilt ilrcwcr, tnallnt, &o. BCoro 
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LEAD UUUNING. 



Introduction. 
^^^^^^ p Olfaniliin of my n>iu]DTii to thin mlijnct, 
IlBSBHHbodi)'-lit|i Ihciit t^ 01111 nf ihr iniict ititanxt* 
Inf ^1 iiJilHf tmnclint of t1u> ptiiiabintf tmlc. withuiit a 

C radical biowlod^ off iritit^ no pliitnbcr iih«uld oviuiiiJvr 
iKMotf M)titl«d to 1ni tanV»J M > fint'i'loM workman. I 
nnvoAi^ that it tu thn K-«l Ai»ii wwTc whon propotly dunv, 
hm-jiiiBn thn joinlji, m to opiwlc, ani matcwitrDt. It I* n 
■■nninon imjiTiwiiuiti fLuiODiP't matir in the triutt<, Ihnt Icroil- 
liiimintr ft ijuilv a now art; this, liowrrcr, u tin ortur, lU 
n ifi mnridfrahir otdur than 1« Kvnitnllj miiputnl. Thia 
inTontioa, indcva, likf soixaj olbitrs haa fcoen doomed to 
■boM til* nmial fatx, anil hoa mutT' filalmanta for it^ 
ongiaality, th* romtaan \Ar^ boin; th»t It wa« Innrnted hv 
Ononl da Rii^hmmit, of Fraiinv, wbu. it !■ reportea, 
itiitnintnl rinn I<ukn ItrrbiTt (it piit*mt ai^mt of the timr) 
Ut patent tho xTntfin in Enttliiid. thu pnt«nt boarinfc tho 
date of IS39, uioukIi staliMtiot prow that tho mcthad wu 
mveh pnetuivd inBigland far anterior to that dntn. Thin 
ofdf t(vr» to provo that wo cannot dejMad upon 'd*t«« in 
the i«jii? »f many inoi>t uirfut inventlona ooniieotfld with 
the plumtiiiiir tntdn^foT nxnmpln, rmtUatloii, tmps, &<<. 
It M often dtn:'mt]>' liifflcvnlC to nrrivu ab Iho roal onirin of 
mnar Invontlowk ^0 rend, for iiuitaaa^, of aui'li thin^ 
a* r(«iiiaK nMfliloca bnnir u*i>l on thn plniiiii of Rhootio, 
A.D. TO, t^ 1 114 j««n> ^Ko, and et iMdt I C()(i jonn ontorior 
to thn dato of oar flrst patmt^^ 

Now, dtm A» art of l«d-biinilnff wns fcnnwn. aa wn 
■r« awai*, St 1n»t fortj ytm aso, and mu<-h talkr<d aboul^ 
why la U, we mar rt-iMoiiaMy laK, ibab thi* taIiuiMii inven- 
tion ia to UttJelEiiown, fuiil uuty praottwd hj a A-cry fuw <jf 
tfio IcadiBff mefabcn of the UwIb? TLo ani>wrr i*. (bat 
Uin sutnbin*. aa alao tlM Mlowa n<vAAa^r}- for the work. 
luiH not bM4i p«i4e«t«d tfll within thi« Ifutt yrar or *o, an'l 
furthinr. Hitinfl tnttniotlon. In mnncction «ith experiments. 
UiPonCml anil practioal. la mnch wantml from tlie haniU 
nf th» pnrtt«at workman : for It in fnlljr to expect Munil 
and prvti'^ bwtructioa from tho hand* of an uanldlUd 
Intclier. Sncli tl»»r« am to bu found in I^mdon, profi?<Min|f 
to nfre Iwal m o tf oiMi fai tlda art, and wb.i. in nnlity. know 
BO mem sbout lotd-lianing thiu tho AudcnU Umnaet vee— 



In foot, exp1o«rian.i apnea; tn be their fbrto. Tbcae book* 
^lunbom ore abo t(» bo found wribbliiiK awny. y infill mm 
m tbJJi maiuier alao lo tenofa tli« whole "i tli? aoMioo ua 
art of lead-burnlDg. Tho bMchinRa at thoio men ntSf 
t^nil to impade pmgnw. Thoy fallow in thu old rut, 
whiuh jrKiuirea new metal to pAm thn way. Tliey toll a 
l«1l' b)»iiC the oU aquarn-biix mnj-.hinis and rcvommend 
xiut- iriittuij|c>' I may here nmuirk that then ia nani 
<UllcTvnq« bvtwpcn Uiia end tho ini>dOTi nuieJiine tban there 
\» botwotn an oM-(aahlooed briok bami a-nd, a gooil frlazed 
pLpe-dntn. The old aquaiw inawhlne b clumi^, and totally 
unfit fur ^renenl work about a boJIdiuj^; wlilUt the modem 
one la handy, good woririn^, and nut luulufhtly. Then 
ntn^ln, thore ia nnothnr reaMD. \Va hare not insflY ganX 
prumbora proftcionl in the art of load-bitriUnK who are 
willing to work in tha buildintr lrad«, no inall«r lio* Iai^o 
tho firm may bo. The ffw ^at can btim. as a rule, aiv 
ohfoniniil work* men, and they an, smierally speaking, of 
an aolAth a turn of ntinrl that i( a Ind or stnui^nr aeki 
tli«ir lulvico rtMp«ttiDir tlto arty they an unwilUnje to vivo 
any InfonnaUon — I «nj>poec for the aimple rraeon Ibat uey 
think, if a dirvct and uitclUgoiit asawer be ffivon, that the 
knowledge will bone«forth nd for eror b« imported frvnn 
thorn, and thstHila is «B tlwf wiO mvr be aUa to loan. 
Siirih men KsnanUf oonddor IhanualrM Tuy otorer, bnt 
their mncoit Is a hundrod-folil grontfir than their abititjr, 
and they ahaald dlaappoar tron the eumpauy of thar 
co-wodrarBi for Ih^ Oftn do bctt<T without ihMn. Thie 
gr»edinew or anwtlbnsrneaa to imiiart knowlfidtfa U one of 
thn smtedt mistaket in the world, and alloguthnr * wmn; 
f4<olinK, based upon a wrong principle. wydEi [ will cniim- 
roiir to orerthrow, for experienoe teaebes me that thp mora 
» mau knows, the man be cui learn, and iho more willing 
he ia to impart that knowladne. by the very impartiiiff «l 
whirJi ho improTeeUniMlf, thor«by boMinUDif mont valuable 
to himwlf. to soeio^, and U> the world at larg«. 
Lmd-bumlnir by tho wr>>bydric blnw-pipo u accom- 

Eliabad by huminif « mtztiirv of alinri*p)im« air and 
ydroirrai pa«, pnhln^tng a rery vivid and intend* flams, 
and which after mnch pracliae Is aa nunagnbl* 
pea now in my handj. ' 

V. 
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Tbecrincipnl lum of tliie method in for jnuiioK the c3ge» 
at ItaatogMmr mthotit the use of wldDT, and in done bj 
msllinif tho odgon to Ui joined in imcb. u mutiiior tlint thc^ 
will mh fir tlair togcthdr, or if thera «hAnld >m; an intcr- 
mnlUUi Hpjuw, mtnn nf th<i luno kind iif nu^tol ttiujit bu 
melted in iniii tbo outer otUrw, m m to flow mid tumt unu 
•olid siifaatuiM. Thia boinir the rmo, as aitida bunud 
topithisr In this in; innsL bo homaMnconiii and oon- 
nqtMoUy, tha vviQui) poita will oil wittwtand on- and Uw 
MUM «MDiic*l Mction and he*A, and, thoroforB, b«forc thejr 
«■■ bs mUm kiiud or aapnntod miurt nil mitlt or bu utlicr- 
wiM tlHliuyau. JliioUlct advaatapi in Uint. nil porln oipund 
or oanlnct mmTljr, and that oMbucbU act on KuiTh wnrk 
Tao 



\ie a-nhjUnc. blow-ppo ia only n mntifiiia' 
ban of t£« oxy -h]rdro^n blow-pipo, inniDtod by Dr. llair, 
of Philadelphia. 

LMd-bamina: doM not rMnin eo intauM a hMt m that 
obiained tram Ui« vorldiig of the ox)r-bfdir}|^n hlow-nipe. 
It maj be iotanatiiig to koow that vith this mwthuis, 
pbciiiiim (tha hardnt motal Imown to melt), will butAntlj 
Bov mtdot tho aotloD of thIa blow -pipe, it haviag ■ heat 
of DO laaa than 3,692 dcicivM FoLr., or S.i'H dogrt«« abovv 
tb* in<ilU»K t^'int <if litoo. SoanolurUMridM Buy be tomei 
of thn int/mjdty of tha hMt Mtioired. wh«n it u ex|>lained 
that chinn nn> mny be fnaed into erjritiilii, or MirboiutC« of 
Bia^esin mrlted up b«forD tiia flame of tbia lamp. 

The Lead Burning Machine [DesoHption of). 

Thauoo-bjdrogf^i blow pipo, or miM'liiiM, orgmMaLin^ 
ttamlbm, U mado !■> work Mmething After tha nannar M 
Bero's footilaiii, which brief to orlpt l en will niffloo until 
it! ooulnotioii Li pradlMlljr exjibliwd. TSm Tig M, 
whiek IDnrtistM thia int^hjiift et vorh.] A Is ihu t^n or 
■ral duuaber. M Uw bottom or rnxntLluE chunbvc. P the 
dip oomsiUUGetton p«|>t, whldi dips into the soid wabm, aa 
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ahownatKB. The aoUon taMfoUowa:— Suppooo Ztobt 
a ^iM of tltm, my tkm. loa^, Sin. wida, aiid li&. thiek. 
Lot A ha Mina atn>ii|r iwid water, mj fivo of velar end sow 
of the atrntumt anlfiharvT wdd, whkk (• anlBoleBtlv atmiff 
to aherplr attack tbn xine. Vow, aa aocni aa ttw ecu 
■oti epoo iJic tiae, lir<ln>rcn faa Is gvMratod, ukI riaee In 



gmoU buMiIra anon the fooo of tbo add, and 

pmasim, whk^, If not rclioTod tbrauffh the pipca 2 op, 
or otherwrnn, will, b^ it* prciwtue preai or, ao to ap**^ 
blnur tbe acid watnr hArk up the pipt I', and will eontinna 
t« do m until the wholn of ihn xi:)!! water in formd tnm 
the chamber H into (hri top cbamlieT A : but «ti™il.l tbM 
preaaore of fraa be roliorod or releoaed from the phiifabar IC 
then tho add water by ita oraTitr will anin ran don du 
[iip*P,ai>daKalnwiI] bo aUowed to attack the nno Z, lAga 
inon ft* viU be genoratod, and tat qnaDtl^ eeeoddiBg M 
tho strength of the nmd nnd the amount of afne anzfaea. 

(.ead Burning Machine (Construction of). 

The luad-bumiaK in»chia« i« bort ixmrtmctnl u foUowa: 
Willi a suitable eaJeed piece of load whoao thinkiwaa mif 
Tury nococduiy todpomMfancoe ; for «t«cltorahooBuAiBH 
61b. «r '])>. ImJ akauld ba uaod, but for portabb tpadiJaaa 
lib. or Alb. ^nll tTi^wsr. Having dat«iBiin«d opoa tha 
■BbNtanoo of tho Imd, we will auppoao it to be a Un. 
miinTii ni> [u tiiovu at F%. £9] : three piooes of lead tataiBg 
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tba iddoa vm Uica be rtmt Sit. hf It- Ub.. Ua.1 
talcMt up to lorm Um haeda J L, and 3iB. br lap «t ^* 
taavtaf tlta aieebina to atud 3tt. 7in. lu^ ; plena «p Ike 
•dgaiV *^ aqiMfe the top aai boU/<n : aait tern tba lead 
upon « nandnL not neoaei a rilj Um itn of tfaa WMUaa^ 
nadinttbeieembenitiip. HantheflratdlOeultrpeaairii 
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UmU, >ni one that han kept huninida of men ont of At 
U«d-lttimiiiK bruuch of tlie trmdo. 

Ta ^'<i over tliii diBicultv.antl for ■ trial mBFhuto,uulaM<l 
of bumhifjup the joint, suldor it with n* noanwi a anld^r 
M* yon ran uv. fur it in thn tin iti thn iuHctt Ihitl tho add 
ealB awitjr. hiTtiii- thn miuHiii fur iiiiiiH optim iKildrr (thiji 
will l»st yuii n ini>ntJi nr «o In prantin) with antil rnii <an 
Wni o[w u]> giriipurljrj ; nrxt t.iLm thn bottom timil J, tad 
it yen tin niil iniciid to ouo the tnuchiao, turn tbc top bend, 
ttmvinggut at, tar, cut tiato -picet* ot alb, or Sib. k-ad for 
the bottoiu, midiilt^, nnd lop, which muiit )w lArifv t^nuugb 
foe ttie tura-up of ud^ or iliui^ : then bum t^ pipo P 
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(mill tho bottom end cut m nhoira At U En odd pipe rPifr- 
6C] anil tho nipo i l<> thi> miildlii pHrtitiuii, and fix iuid Dum 
in thU pArtittfiD UM xhnwEi in thi> ilinfcram Uf tlio top part 
nf Ihii bqttcptn fhiunhor of the ii)ttvhlti«, Greut euro nhould 
be tukKH in mnlctiiif the jolTit* piirfwilly wsturti^bt, for you 
mnnitt do anything' to thoin uJtcr Uxb muchiiiu ia put 
boODthor; noxtalMTDorclMn thulualdu niii outMcIu puu 
to U bani«d togvtbcr, md slip liia tup oUumlwr intii thn 
bottom chambaiMtySin., and lot itfit^uitvtiK'hli tlicn biini, 
it tofptithaT, u dinwtdd uid ahawn nl Fie'. HO. and bt I,UO, 
mnd st Fig-. 92. trad at Sdo nr Horiionti3 Buruluii, Now 
fiirm tlic boltorn.witti tliownll W and (rraliii;,!' X. to bu fixinl 
s.t Khuwn in thr ^agram. From tho tup uf iJii' ^'rating to tho 
bottvtn of the acid fHM iltould bo Tin., lliu (i^ntliu); t<i buvc 
B ijiiAtitity of Jin. holoi. The iwo af tbiii grutiiii; [u plan 
of which >» lOiown at T, S, 0, Fig. (id], is th^t the zino tnaj 
n»t npon it, an tlint all th« uirl mny drain inb> the well of 
Ilia madiinf^ and aUo to km Um una pof ectly dry whon 
not gviurating^ pUL, Tbu i» Tvnr ImporUat. Caution : 
Cmn mast bo takBU to fix Uio 8Tatui« or ■tninai in mich a, 
maiuKT chat tho mail puts of tho ibta oannot igttt throuvh 
and into tho w«ll, otharwiw! tho liug wouLd bo comtintuuly 
■eled upon by tho ai^id, and thn maohlne would ooiutaatly 

rnalcjpu whin iicit dmiiiwd, nnd wUl bo thtowinff it op 
pipe F K ia bubbW at Uit«rvala, whluh will iivitpu intu 
|]Mair,p(irl>Bpa«ad«iLg«ringroonflnedplac«tt. Tlitx >WLiipinx 
m of •^junn mcana a muUt of aold luiil riuc. : tiio uuuc 
uting will luvpp«n Hhould tho 2uid have very rough BurfaoeKi 
bMatUG tlio add Uang* ti> thn liiid. If the holes in tho 
atralaei bo too anmll. tho mnnhine will wi>rk iito^larly, 
and tmiUB the ga« to jutnp, by rptwon of tho oilils of xtno 
«lo«iatf tbem Mp ; iitv numi: <ill(v?t ail! be pHMluvcd ahoitld 
tb* ouda Mb bito the wotl in loricv quimLLtiin to ntop up 
tko mU P^. Ni»w fijt tbo t-»p U, Ly cutting u biilc for 
the pipe 1. an<) a Ilia, bole for tlio pouring in of tho uoid 
and wator ; bum it to tho top odge of thft tnochino, m 
■hown. This lop. tboitld th« auwhino throw np, prownu 
iheaoIdtToiii fljlng abunt, MpMlaUjr If tou oarer Uwholu 
B witb a liMM' ):ieca nf ohect Ind two or Uircc inchiu mund, 
with lisiidU' -c li--«d lin^to lift it by. Ni-it tii o ijin. or 
2in. ]iw^- -if Irswl pipe into tho nidc of Uw wuU, ua bIiowii 
at Q: Ihti) <wrvM t» «tn.ptT tho roai^bino, and to dnin off tho 
oxide dI luki, &«. A Ijin. or 2in. n-revod plujr will bo 
bnl Dxed on the und in ibo Bintitjintr pi|K> for eloaini;. 
GopMr or toad k the be*t iiiat«na]'; tint for Huuh plu^ a 
Xia. MoaaDd an iron plu^ nay be uetxl; but this plug if 



made of iron often requires ronowin^, eo that a lead mis 
will bo the boot. Kow fix aa itbowii at C T, a 4in., box., or 
4in. cap and botow; the latt«r (ize i* beat, bcoauM it admita 
of lar^ piMvu. of titta btiag put into ili« maohlne. TltiB 
cap awl ■oronr luay be nldcsed on, tu the acid is not eup- 
pcted tu (>um» iiiU) ccotoct wttb it. tliuugb. If yuu L'anluep 
tJiO braan wwrk iXirtTwl witli luad [as aliuwn in Fiir. S81. it 
will be all tbc bvtti'i for t!iu extra tiuublt. Tbc'a ilx a jia. 
i;ood gnu i-iKk ou tbo pipv I. uit ahowii at !t, hut at loatl 
four inched abovo tho top of the maehino, ont of the way 
of thv iLtitl. Next fKl a IJin. bloeJt out to fit in the bottom, 
Ui HupiHiTt it. Tho rautro of the niiddlo partition ruay be 
partly inipjxirtMl by tbo tiiud pipo rviiUu,^ upuu the botuuu of 
tbti well, but (iuv EUUKt bo ukvu in i^uttiiifc tliia pipe, m> 
that tlw end bo not Btopptni up bv iwrting uo Iba buttom, 
otherwino it will binder th^ aoia wal^r pusin^ from one 
chamber to anotluir. The bottom of the add pipe maj bo 
oBt ae ithown at T U. Tig. 00. Lf the maohme is to hare a 
cuaiiij; K <a tiling I iwcuuuDKiid), tims copper, luid keep it 
woll IjW'kod urer with Japiw bUuk. TLLi uuiing anaweis 
two pnrpwH!*: it pcevuata th« lead f»ai bdw damagvd, 
and OAUMiB thu machine, by kuoninj^ tho heat In^ to work 
better. Tbo jobta or Mianu of the oosing may ba adldaiod 
wp. 



The Old 8<|uai-e-Box Machine. 

Thrm are munj atlin mntiioda nf nutkiiig tho miohine, 
but tho priniiiplo fcmninn thv eotnc in aa. ('iir. fi\ ia 
dilfirrcut to tbo f omw ntaohiiw. In this diuifruoi, it will 
bv noticed that t)ie oap la on tbo top, and tlic woll W at 
thu loile, and utmtiuuud aluug the bott4nn. Thi: zinc is put 
upun tho bottom na at K. 




I^. a.. 

In thia maohlne Ihero U another, or ttijrd, ohunber J,, 
oalled tlie xuft-ly I'humU-'r. slmi raJled Oiimey's amu|to- 
ment, and i* enpMually Kuihtblu for the oxy-hydrr>gvii 
blow pipe. It U nnthrnir bat a larjro tube— Miy Am.— 
harinK witliin it the |^ pipo B J, ¥1^. Ql. &xm taken 
np lo th« top ■• ihown, atid boat owe for the cud to dip 
Into not mare <hsn !in. of wat«r. Li thia wuy tho gaa 

EMaeti up tho i;iij> pipo nnd thpimjrh llio thin laytr of nntirr 
ilo tho lap, luid out (if thri miiill ptpF> N into tha iudlti- 
rublxT lubiiii-, iiiid no to tho burrtir (Millod a blow-pipo'. 
Thia ptvinit* llio poiwrihilit)' qf tire ^iitiu^r into tha gaa 
HWiiirotor from tho burner, ote, But with Ibia nrraiip- 
tamt the gaaoon«a ofF with tnorc wvUrr, whiili |^t« into 
tho tube, <uvd b aa awful nu)i>anir» whon at work. Whm 
nxh if thi) oaji^ lake tho lijt of tubing and hang it end 
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mwRrda to drain out, ▼Hicli vill take boun to *oocm- 
pliah. 

Cautinn r— Alw-nyn blow out ihu fliimo m wwii us t)iu 
bnnin^ in dnni>, and tiini otT ttiu ii^ui Htli>Twiuit>i. Tills in 
iinprirtant, nit iinlpwi thigi pniuutiiiu ia U.kiriL. tliL- ituuiIiUic, 
il rxliaii.ib>l of gipnemting'iicnror, isttitt to draw IhuJs llio 
fTwii air Bod l%M vith it. and oanMcqui.'iitl)- ciplixlv, nut 
udIt dontroyiii jC the n*aluD<i, lint lif». It LaalH* ti(.'..''.-winty 
imdor Kmc drcnmfltuioM to turu oS iho wind In]), m tb»t 
lbs boQowtf ewuiut iLntw back gu ihould the gsa tap 
lM>k,etc 

The Machine Siphon. 

Ibe tnaclilno oipbon. Tig. 0?, in nntbinx mmr than a 
eanuuon gna mjiIiou luodo fur tlio puipuoo ut cutcbLig tho 
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water MutlaUr given oB by tiic >l»in fr«n the acid, irat«T, 
«tc., whUa tho Buwhino. 1^ inkt pijw A b beat taken 



beat to form a book to hang nvvr the rUn L of the ttaduDh 
Fig. 09, and an ahuwn at tl, oto., 1%, 68. 



Bellows for 



the Blowpipe 
Machines. 



In Burning 



Itvfer tu O, Fig. G'J. Thin ii cniii <if thn rimploat ' 
working tctma of Ivllovrn fur Iraul liiiminK. ti«va(u« Ui« 
wind iMii be ki'i>t lit itrmrljr imn pn-jKiiir, O N an twn 
uylitidrii^a^ tvh>u1», uno abiirr thit (ithnr, tho bottmn briu 
cm-l'iw^d, or wbut i« kntiwu to plumWr" a* a '* uvliDdricw 
rUiHT) tark." On the cop, iwat II. ufillolnpairiif lielluw*, 
tB.kii>}[ nir frniii the top at tba iiiwnnl vnlv« S. arid dit- 
cbnrjtinir it at itie outniinl \aUc T intii Uin holfmi 'if ^ 
oI'Mod tnnk. Winn tin. IcHdm ur zinc |ii|N-, or If it iaB 
t)in, to inucb tlio bi-tU-r (or Uio iiuia at the baodl* of (lie ^ 
bolUiwa, on aiynuiil iH rri<-tion, an alao at tbe bunMT. 

TbA MM) at tb» rlnon tnnk xhonM be abontUn. diMncta-, 
and liin. Iiipfa. Tbo top tank diould h« about ISa. ^ 
diiufiotOT and riin. biifh. with a Ha. Mvrtuv In Um tap la^| 
cnnnr off nirpln* watm nheii first cliarpintr. 

The iKtioaiaa* follows :— Fin thittini cylinder If t^ Ant 
plufn^inff tbf pipo \V, Uini |iiil] tbe tuu? "ut and Irt iW 
mtcT mil inti tno botliini cylinder; nf ly-iirw, bcfofv fiiia 
will run down, Llio tnp I rniial Iw npim, Vaw rlon tba tap 
I and ruinp sway nt th« VkiIIowb liRndl<>, liy which BMaiu 
yuu will \k [iiinipinit air upon th? tnirfat-i! »r thi.* trainr, and 
at lael it bconmoa cnmiircrHod, and iortem tbe wMcr m Om 
tube oi pipe Wt u ihown bjr tbo dotted linM. ikiN nUing 
tho top chamber or tank ; MmtinnA pumping nnlll (wttnt 
all tbe water In O U below tfcs {upo U \ bubUev of nir an 
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down into the bottle ]iai1 B ; the g*» exit pipe U marked 
D. For mj nut, 1 pnto- u nake C with a pieM of (in. 
phn, afaeM Un. Icow. A end D am bot& )in. gaa jim 
■DMWedmto B; Uwivbber ^MnaMalipfnlinta-tlwviuU, 
tnA vt Doun« Mcwwly ixvi. r'u * itrap of 41b sboct load 



■een ridng through the water in tbe !«> part ot iW 
madibui Tbl>aboaUb»k«p(fx>nstuill]r ]i»t at nbwhlhk^ 
ts aornly air at one praaaura M the Imnicr. TUa 
nmy M nuido lo wv» with fcet 
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Lant«m Bellowa. 

IIm U BDOUieT kind of bflltiwn, whir}i U vcrj k4indy for 
iabMnif about, nnd mny he nade. rnund, jiamntniii)^ liki^ the 
Mlliiwa of 1 0O9K«Tt.inFi, liinl in an ii[iri)rhc itnmd box, 
UlBklly about Rio. tiiK^ uul Hin. or IDin, in dtotiiRtci : it 
BUT be worked by n ptxUI. or bv a pliimhrr'H iM^iuinrtllor 
(labaunir or hog) Mated upon the lop of Uio WUov*, with 
m l«ver In kaiul. Tbo U>f board of Ui« bcUovn i* b«*t 
worked with a tMid>>t**ii npnag, or a dcjtd weight luaj bo 
luwd : but thin latt«r, being hurjr car^gc, iit luManwhat 

ObjVCtU)BBt>lt>. 



Foot Bellows CDoubi« Action). 

Fiic. Si bIiiiws the fuel bullixrfi, LIh< tottont htiag wurked 
ii]> with n Knnng S. It in v<>r}- liHrifly for <>dd and out-door 
writ, and I* madfr a* follows: Tbo thin) pimm of board 
fcinmujf tuj), middle, and botUim. are ooiiti«cti>d wit}i 
iMther clowilv iiNilnl. im Ahawu b}' the dote Id the end* of 
Uw buardn. Tliir vidvi- is fixed ric^r E, oponin^ inwarda; 
then is aim' srulvu in tli(]iuiddlcbuardopotuu)c down wards : 
bvtwBOn tho loj> and middle boiird iafixod n Hpinil i^pnnw tO' 
kwip tliMe two board* vxpandtwi; Ihrm in also Hnnuidr 
spring, aa at S, to pu*li i>r U"^ bottom hnnrd. wliinli t<<>n'lfi 
to kMq> it cIi>mn1. The b*llow» thus foniiini i* nnw by the 
middl* board ftx«d Ut tbo four posts a* nbdwn nt P. and a 
nind-pfpe H, &tul to tlie botuaa part of tbo ballovB aa 




fiu. C4. 



inpo may be BimI noar P, wbic]i will ba 
find whorv ahown. If action ii u foUom: 
By dfT>rriwiii(r the ton booid. tho air fr>m nithin is jamaeA 
thnniKh tbr valro In tho nuddl« board, and thus tho 
bottom board opMu, wbcn thn "prina UmAn to pmnn tho 
air out ajnin thmnf h thn wind-jiipn IT. By allowing tha 
top baara to lif, uii> rnlTii In tbr top oniTtii nnd allo-m 

pitHjnl on 



top 

frsah atr ta cnliTr, whiph may b*> prnunf out aRain, and 
M on. Tkt! bntlnm lioArd in hcirti nhonti Ui br worked 
up with a KprinK. bat if a little wo^iflit and Ictct i> iixod 
on tho nndenide of tho board near the pipe? I!, tho Ivltu'tr* 
will work rnoM ngulaiiy, b*«*iuw the tjaiaK vhen Aom> 
pmani jpvna a gnatoF praMnro at oiu) timn thati utothw, 
whicb iDterioni wiUi tha wind whon mgulatod tc oos 
proianrt). 



Foot Ballowt (Singl* Action), 

V%. U i* a dnfti* iooi hrlltwa, but nhnwn in oomjuTUtioB 
wftb a mrnlitor R, '^lob maybe aidmpl^ piece of thin 
Inather nnilEvl nrri-Mttbe top toformadlaphraimi, and whioh 
toMj be weitrliled U> rnilt auy pttwicife of wind, or this raar 
fa« HI tho ahape td a blown lloiUor weighted dutm In auoh 
i»anwtha1 Tifin luUorai pTunu-j caaba oblainwl. Of 



courw thMo bdlnwn may be worked in ooajnuetion with O, 
Fig. 6a, or A, Fi^. SO. 



s V 



p. J. Deviee' B«now8. 



The WIlow* illuRLratt^d ut Tig. SC ii ol an impiDTed fotn, 
and by far the bent yet tnient^d. and i* madn ah (oUows, , 
the aealc beintr IJIn. Tho fminu A T U 3 ia an oUong ' 
wooden box a^iU Ut. 9iu. or 2ft. Iimt'. h^iiffht about Hn. 
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eCALC II 



Fm. OS. 

and iridth about Sin. or lOin. The hiUf end B In fiend t» 
answer aa a «top for ihi< inadl^, whi«b ptrmtta the bellowa 
niring bvuiK Injuivd by oictmiYi: pmuunfma tha foot: 
lu box Uaa alaci the pattition C fuc Uw aupfnrt at Iha ad* 



load of tho«wt«nt. U H i« Ui« topboArd, hAtin^ a 4in. 
hoi* for th-e wiad'Chaaher 8. The tojt laiA bnttnm pnrtH, 
or tNnnU. ftJ ihe bellowa B »** lOLde with 1 ^in. muhinrvnj-; 
thn diameter ahould be about lin. tea* than ili>i u-^iiih uf 
Uir Ihii. Uint in. if tiw box la viti., tlio l»p xh'.'iiM In- iHiri. 
Bminil (he tnuida of thmi biMnla «hi»ulij be tunicd tite 
groon A [mc plan], to ra««iv» ti>« eudu of n K]>ir<il >pnui(, 
nuh aa i« uaed fM aofa« or ««qr oiiiuni ; thia uptitij^ muxt 
In lis««(pui] neorlr Chat «f tha boinlw, uiid sliuid, whin 
not eomprawxl. aliuiil l&in, higEi. In thn b<jclfiin btiard 
til* apartuni C in nudu for ihc inlet vjilvji nnd ji'I*'. 
and tbo apoiture B for tbe outlet [Upe. Wc mm- ii>m<- m 
ttit inlet valve. Thia isaiiDplf* {in. ground-in i^nrf rijimdli^ 
ral<r«, which a<ut tw of eucb dJucd thut tht veight of the 
r»l»« will not inUTTfcM srith the paj«ii^ ^if thn iLir, for il 
too beavyUic air will fiow with tfco 1"' -vriJily. 

Thia valvoif a ^rmuiid-iii va]v« inuBth»> witli ii 

gDodtape^— ia fad, thej- ahoald be m il..i .,r rin U- 

made; otlienriiio ttiu valvt- will wurk ilwlf likb' ■^■nl ^'iJl 
jamb itoelf, therjbjr onuoniK lb<! ImUown !■.• jimi|i nud w.ik 
rou^hlv. ^M (pindle «i w Talro aliniJcl hnr<- i>lei>ty at 
pUj- thtough toe biidMwaj of the valve. Ttua valw 
ahould be aoldsred om u> a piece of }In. pipe wmgclj 
flaiiBBdfbrbeddi]i#withwhit»-leadti>th«board: the ungo 
alieBld ba cut ta»e eraou^b Ui lubnit of both the Iiilet Tnlro 

Spe and Uia onblet Ttiiv ylpv K'itiK milUcrvil to it. Then 
e whalo can be bvddwf und luiilcd dixng on the board 
teeether. Unrlag got ao far, luit lix with win or ether- 
w&o th* sofa 'prins to the bottom bonrd. and oror the valva 
and ontlot pipe : aW fix tho ijiriiifK tu the tepbaard: ttii* 
will have the appoannoK o{ a c<»in*rtiiia tramo without 
tlie leath^. Now jirovidu the liaihcr tiunng. The Uet 
nwtorint for thi* purpoee ia oLi.'cjnluii vt a medium 
UueiaMMw; Ihumiutbepivperlr ■ewnt'igt.'i>iL-T, amlp^vft^tl}' 
wlndttgfat; the length ivquiwA ia about 74in. or Kin. Next 
Inaett a one hoop m tbu midillu. to keep tJia udo« diiit«indod 
while drawing id ttiowind : thtru willi^iii. tiiL>tacluanil an 
extra band ol leather aliuut jia. wide, ujiil thu leather to 
Ihe bellawe Iraardn. Now, with twu wuuwe v( eiiilablo 
tmigtfi. faal«n the bnttom of the board ito the bvttwn board 
eif the box, iMiBg that thoaotewe da not prm« through the 
bottom baud of Um bellows; fis the outlet pipe tut ehnwn 
at W, nadr f or OBneotitig b^ a bbwn or euppair-btt ioiut. 
and bnul the tnM yijie up Uie aiilu uf thu frame aa enown 
atF. FiK- 6». Vtxt linn llic cliaw nifltcru H B, Fig. 00, 
hannx a piecf of {in. IhmI pipe, P, noldunxl in the botteiD, 
and lonK enough to rcuoh to llie top of wind -«baniber ae at 
V, abd tu bend r^und the bottom, ao aa to nwet the outlet 
pipi A truiu bpUowa a« abown 4t W. Haviutc the oietem 
nadc, and tup and bottom aoldared on, fix tlie' Jin. aplndle 
ntlre V im the pai>« V. and to a «itit«b1e liei|rht. any lOiii., 
above box: Dost fii the lin. waUrr tulumn or dip 
ppt G to tltc top of tlw box, ateudjr it with a ftnngti joint 
a) Y, Wtibe pipe go to the bottom of the box, but with the 
end cat la the ahap* u aliewii at U at the bottom of the 
ACIU I'lfK . thla wilt alluw a ftw pawuign fur tbo wat«r 
wh*a Itw hvUowa i* at work. Next hnm twn lin. Imlea 
in the top of tbe oiatBra near the aoUend ptpee, to allow 
the frae pawgi of the wind froa the be&owa to pram 
npOB tLe top el the mter ia lb* cielem (to be explained 
fartbar on]- Ik wind-dwnbetr 8 ia nnde with a 
Biee* of Ain. aoil pip* of auitnble length, mf aboot tlin., 
mtnL •oUariog a plaoe 2in. long t) ihi> tnp of thn liwl 
aUtwn i then Is tha lop bo«rd N and taft dawn ib» end of 
tb* riunt piooo of lin. lead pipe orrr (be lop board, and 
aniilnr thn itn wiad-dkambor to thii; thia fiange will keep 
np Um top of th* 1c«d bos. Koxl turn or fleiige over tbo 

3t of the wiftd-chambnr ae ahnwn at K to reealire the 
ddle partilian, and tha pipe VP, totheiwddeuitiowBBt 
a. thn mt a pieoeof the abeaUtead T tor Ibe partition, 
•od to tkk aoMer the toEH-ead of the wMennlum pipe O, 
u riwwn in dlagnm. Frepari) tlie funnel L J, and eoldrr 



it liwether, witb the niddlo partitioo to the wind fthainhw 
ae shown; fii a |in. giut-cock aa at K, to the top of the 
wind-ehomlxir; aitm Uii* Itx the treadle E by putting a 
lUln. fin. or olher boU of a auitnble leuglh loruugh the 
end. and through (he two ntdca of bha {maae, ftsabowaatC; 
tlien with two atout eorewa Euten the lop of the bdJowe to 
the treadle, and iu mcb > tnannei that the bellowa wiQ work 
nearljr upright ; make thu jiriut at W. and the b«Uowa wiU 
be roRipli>ti«]. Ttirf af tkt tciiU'Vxt K aiid Hil clw bdlowe 
with water to ntxtnt half>wqr up the fuiiuul J; tfamepeD 
the wlTid-cix;]( and Irt the water run down, and the beOBwe 
in rcndy for uae. Notioc tlint, if yuu gei too much natal, il 
will rinc aboro tbo vnlvr V, and niort likely will by degnm 
work itn wity into the bellowa, thftfcby itoft^nlni; the IcAthor, 
and cBuntig it to work very fla)>by ami b^y. For tfce 
ioini.- reaaon the bdlowi iniu>l oat be left expoaed to the 
niic, etc. 

la ilit-orT ihfi pouatrurtioii of the bcllowa ia oa foUow* :^ 
RiiIiiHiv tJiti vciai rnr\ K t» be open, lh«i by waUc being 
put into thi^funncIL J, FiKill. >t will rundown Ih* waMr 
colamn pipe O and into the box H F, (olhnt byoloii^fhe 
wind «ook K no wa-teroould get through the pipe O (beduoM 
thuK! would Im do cotajM fur Uie air held within the box H F}-, 
but now mijiiioH tbn wjiid-tuck K to be ihut off, aad the 
box full of vmttT. ami an udililioual quABtlty of wind 
puiiip(<d ia tliiuufch thn valw V, an the ticUowe ia wothed 
ao will tho wind within Hv: box booome coBipreeeed, and 
will pr«aa upon the surface of the water at R with enlBcieat 
foToc to cBuae it to flow bai^k np the pipe G, nncil all ia 
fumed out, when, if tlin betlowa be kept at wo^ the llr 
will bubble up ttirc>ii)^ii Uie wakir (exactly aa the inadifa* 
wnuld when thrut>tu){ up) ; SOW open the oodi E, aai 
tbore ie an exit for tho air, whan the witter wiD Scnr laait 
in proportion to the amount of wfaid aQowed to paai 
thronffb tho wind-eock. 

Thin in onu nf tUu bwt experlmenta to Uliiitrvla the 
niiiniiiTT til which wati-r in forced np tbo aucckni pip* of ■ 
mmtnon piirnp by atinuHphetie preamm; »lao il laaHAll 
in oxplaiuing the primBplfl uf aiphoido ftotiocu 



The Tubing. 



J 



Thia b made of pore India rubber : tV mcnl ann la tto. 
It ehould bo thick cnniixh to prrrmnt kinking or fl a tb en M 
when being pulled about ; wired pipe i* of no nae for Ihie 
purpoae, aa it will not Unl, owing to the Oidd whiob ia een- 
ntanlly gtrim off fmrn thn machine (tin. piping will be 
b«tt4tr than )in, far long Itmgtba. orwnnfa tnet* ia mack 
fi>Ar nf the na eandeMing. und nfornuag w«tar.). Ta« 
will reqiiln* Uhrao Isngtht of thinjdpe aoeordingtpTwtrwoA. 
one iMooo for the hand pipe [eoe HAND fU% Kg 68^ 
generally abont 6ft. or Oft. bnx. Uii* 1* to oobkeet th« Me 
and nippje to tho broaohing pipe pieoo Z. and eoeki ehowB at 
B, V. ?;;D. FlggS. TaninQ alaawantaEieeefiar thewiad 
pipe h W N, to oonneot the bdloww wiU the oooka. BDd 
another nieoe for ooiuioQting the cor.kjiD, K. with the maiAAa^ 
or maohuio dphon, F Q, rig- ^- ^'"u will alao want * piem 
•bout a foot leng, ne Aowu at R, foroo*nee1ing the a^hon 
Q [alao ibown with onlnrged view at Fig. 61] with tt«Me 
mnefaiBeL Fig. 87 ehowe an enlai^ed viewof the bnachiDg 
(nnk*. Thi* in «mply thm> eork on one bent brmaa tnboae 
at I J K. R ia tho gu tubo leadintr from thn maebiiw, U 
the wind tube leading tram the bellaw», C tho tnbe leadiwg 
b> the h4uid pipe bamer, I betag the wind eodk,whMh bh 
be regvlated to anlt the work, K the legnlatiag eodk far 
file gaa, ukd J thn himing off eoek. After the wli^ aad 
gM eeeln are OBoa regsUt«<d to the work, they need mA ha 
tooohad for eome time, or until caraimataneea reqidn U. 
Thn oae of thia bt«iealiiti)r ij to oonnoet the two gaaa^ i. c, 
tho hydfugen from the machlDB, and the **Tt*Trfi^ ** el* 
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LEAD BUBNINO. 



m 



Eroni thp bell Dim. At thin point the Htn f(iu*>A TDoet nnd 
trsTClon thioug'h tbeunffk pijM V [m Fig GSj, tli«iioe to the 



\ 
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tnnmr, ud J, I'lg 67. ohutu it off, m KToldlBf^ nmnbift 
IwikWMda and famiini« l» STOP COCK on tlio nutduna 

Quftlity and Quantity of On*. 

Itendxtunxir qiiantlnr of eerdina Inquired, suitable fur 
iNdtenlng. ia two paiti of hyilivi^n to taw af atmo> 
apfcttla ftb'. This pn>au<«8 porfuct wmbuatiun, and whm 
worUu in tbo«c proportiuui Uivra mJI be vrau juot in 
feoDt a voiir work kAm htinnng on (?ulcl lead a litUe water, 
stkd vhJol) Ib bein^ oonatant]; lonaM by tliv tn-u naM. 

Two [NUt> of hjdiogieD to oii« pari uf ittmiHiji)iorin nir 
■omer av«jr purpoM of thu pliuiibiT. but fur Uii- oxy 
lljrdrcgttl Uinr plpa two vuIiuum uf faydmirrn and tratt 
volume of oxjrea u roquiivd, tiiu difFcJvon) fcviatr (or tho 
tva dlfli>rmt bliiwpjpcH that in thu iu>ro-lij'itroj{Tai blow 
p^ tba air is dilated with, at laaM, from ilirca ta four 
tiniH ita balk of nltroKt^n. whlcli HducT-i th'T stnTUf^h of 
tim blast to the nqniied heat for luiid biimiiip. But tlm 
oanbinatlan of ptue hydrogen andusy)^nin the prupnrticiii 
of 2 uid 1 wUl Kiv« a heat at leaat aia timot on pg^nirful, 
euitalil» (or mvltiiig aucli nuetala m gtild, ailTcr, ooppec, 
bra^ altuniniuro, mt, oi iron. 

Ttio Behdviouf of the Moohine. 

Somntimca, aftar tho iDMibine hoa w^rk^ {'iNiUetitl; (or 
•nmo mnndcrabla tima and then allovi'd tu (nl i«ld. atand- 
inir, My. dnrias dinner time, whun juu n:tum to work the 
gaa will all of a midiSfn tdukdowu lutd then- mmnin. Yen 
turn off tbo oodu ntiil in, iaj, fire niinut<» it will he np 
again'; yoti, tliinkiiiK it iKnuw all right will try agidn, wbcik 
diowa it will fw, and no on for fire or t«n roiautae, when bU at 
OBoe it will aot tA work b*«utifii]l]r. This In aft«T the add 
haaantn Rotwarm. Sometiinee Toumar bo nurpriaed to 
flad nut the niAcfaino will not work, allliout^h Uut add l» 
op. Tbia if doo tothc fact iliat the hottoia u( thu itiachiiin 
U tbo «old4wl| and tha add piiw Iiaa bcswaiv orjauillizal <ip. 



or it tntiy ht: thnt the pip« in bimfrcd wi with Rnlphata of 
line. SouiL-tiiiiea the machine, quit^ inaepeiidcntly vi aiiv 
of t]t« abnvii cjiuih:'!'. (uiriuut he ^t to work, qui! yuu will 
bt! ini'liticrl t« put a lut muru ftvnh iiciJ la, but la jrour 
Biirprini' thin nill not alter its cuuditiun. Thim you tamf 
taaey tlip linc in not HKht; this nmy Vw tho case. Perhapa 
it ii matt-d with Kulpbutu fl>f rine. which thoald be waehod 
o9, or iho Kino may be found all rtght. I( to, try moro 
wat«r and Lha ohniu»a arc that thu inaiilmic will work 
well. 

Machines too Small. 

If the tnachlne ia too amaJl (or Tho ammint of work, nao 
a larjru propurticn of add and kocp the linc olontk aud 
witli pluDty uf ttufaoe. This will ultinuitcly pnivu mur-Ji 
a^ia«t you, aa, if It ba oold W4uithiir, thn nuwhino will 
eooD be tifgtalUaed or clo^gcHl up with KulnhHto of rino^ . 
the reaaoa belnff that more rair hu b<«n <^j«ioli-rd thaa 
tho water will oold in Bolution, to tliiii mnnll miurliinca 
niiuit wurk hard and hot, and, thctx^forv, arc more >.abj«ct 
to crvetiilluutioa thaa tho lariro one*. Aa to wh«thor or 
not tliK inaehiM Is h^g: workM hard, yon t-an htj gaidai 
by thi> host fgtna off. Of oounw, munt hydnigim can ba 
obtained from the noid if Iho mnchinn in wtirkid ■•hot." 
thoaKh ihe dimdvuiitaire attachCTl to worhinK the machins 
hot is thai on it tooling down tcf 70° K., lh'M.r:,.^(.LN fiirin 
Tory utilukl^ [mo "Cloauing out the MiKhim^." in r J- 
liaM Miwhiaea,"" doating Cry»t«l«outo(Maiiinm^, ' ii^^.J. 

Blowing up the Machine and Cleaning out. 

Sometimes tho moohino will not work beoatuio Iho ana 
haa bwoim« caat«d. In auuh oosc*, and to preroat thi%^ 
"blow ^ ths muchlac" nt niff-ht or when yon leavo off 
work. Thii ia Acyat^ in the foUawinft manner ; — Wh«i tha 
aeidiit inthctopFhttmhorfAKip.-^Hand I''i(r.50],withft well- 
fittinifwoixlenplnff [mw PUJCJ, Fi|{.S5] utopupthi* pipo P, 
which will kmp ujo iwnil up; thnn tako thi; rWiihIhk pln^ 
out of tho pip4! X X, and lot thn littlo n^irl nui out, lako 
oil tho lartro tiDp Olid throw in Komo hot water, whioh will 
u-onh out thii iLiilphiiln nt lAixP, &0., and Icavo it roadjr fer 
tb4i n«xt tub. (or MnaJI miu^hinnii thiji iihanld bn dona 
fvirry night. I m-iy hiii! Ktato thnt I huvn a xcnull and 
foVDurito nmrhino whioh will nui on for a mnttrr n[ tliiva 
hoora without attention, tho keo of which in '^ft. by liin. 
round. I etato chi* oao4900iufeoltlio oxtmordlnar; time 
tliat it will run, without attcniioi), for t>o Nmail a mochino. 

Th« Theory of the Machine, and Changing the 
aame. 

I have, when writing npon the Fig. 69, briefly rafemd 
to tho aotion of the maoolne, and will now givr o fullot 
doMHption. For thia, tifnin rdortoFig. iO. Firat dint 
lh(? giw cock '1, take off the eap C t£i pla« upon tha 
strainer Z some tiuupa of eino aa la>^ aa can be put in 
tliruugh the tap C : next screw on the cap C, and aee that 
tilt- vap X X Ih svieired np. Now plac« aofficient water 
into tlie tup part of lliu madiine as will till it up to abcut 
A; Mty this I" i> pi'itH, iir '> gnlloiiH; if '> ninia talcA nn<< pint 
of tho tir>>HfMl milphHric acid, and piil tJii* into the wat^r ; 
then open tho ^asonck'^: the add vatvr will tlionrun dnvn 
into Uie botlom of the nuohlne. and attack the xinc. The 
■ino takee the magea fraai tlio water and rolcaaoe tho 
hrdrOHB, which TUM tn email bubbloa through the water ; 
now eloM the conk Q, and with thia nntiiin i^inj; on, tlie 
bubbles snon fill the tpnon M with hydmi^fni gmt, an tthown 
nt tho ourred Unas in tho bottoin part of the maehine Fig-, 
68. and gas prMaan is generated, end, as in the bellom u 
before aipluned, forcas tba water back up the pipe B P, 
and into tho top oompaztOMlt, VBtil the acid water it. all 
ivmovttd frwffi the *iinaae ef uia cine, wtwa tbo ectkiB U 





n 



diaenBtinurd : open Out code 3, the masim ia M onm 
raliand, nd llw wnd ruo* down iigaoi, ■UwIcb the etim. 
■nd gmaaEM ncm K>n. The fihamlaJ dtomm of llu 
work — Mila|M I had bcUeratplain it— it a* ivUawa :— The 
■too taCo* oKnvn frcnn tli« watav utd fonna oxlil« of niniv 
whUh, Utongk iii*oIaUe in mur, !■ quioklj' diMolrml h^ 
(bo aold. fomlng a nit oollad anlfliMe of Kinn, whIUt 
h j JMyp poMM off In n pueau iIHk. Thii ohjiii^ that 
ountn nay be rxptalacA in the foDoir{iig«|iiaitiaB:— Hi 
&01tZn=Zu + 801 HJ. 

Od« ITODOV u( Kiuc in «uffii^ia:-iit to li1iMiU« bom <uad wsUir 

about 3^ cnnpreMMl orms^no ^ab. of g«H, whirh, when 

Mucw is tka Wgltft of all koovn mbstanom, Wmg foiinwn 

ElnMc UgbtOT than mmmon air and aixtaen tiinm lighter 

Ihanoxjrmn. 

In harwlhig thi* gaa be oautlouiv m it i» rtry inllaiii- 

t mahtt and mxtnmfy daagaroua ; if it oxpWdiv, it will 

[ytobabljr pmduoo deatmm*, it notliin^ wona. It in a 

I oolonrieiM. tmB«pkfciit, tast^Ieui and inodormtit gwi. 

LThoagli It caiUMt Mippcnt ILte it is nut ixiixmrnM : but, if 

■ tabn In larga qnanuciM Into the tunjr*. it diiplaooa mt 

. much air Ihal toe rmiIi woold bo inaaniibiUij ; ihe voice 

would Ikcuoo aqncaW and oocaaionaUy ouhoard. ThSM 

cwtinjfvnctoa have to b« guarded againrt. 

The H«At given off by Smair Machines. 

If thr nacbine la a Mnall ouc. It liaa nuw laiinit lioiil«d. 
■nd elicnild now be kept *t work, fvr if it l>v left to vool 
* down, the ohancea an tliat joii will reqoiiv a frenb 
quaotitjr of acid. 

Clearing the Cryatala out of the Machine. 

Tha mMikina wkiU w^irbina nhould tio k»]il wnmi, knd 

tm«r alkwad to svt balow TO* F. : otlierwiMi, if it htiH boon 

worhad bard, aad tfce eEbanatad liqum iiUtwe>l to KUtngl. it 

«fll wooa beeane ajMalUsad, whon it would rMiuirv a (jiail 



iho add from thn mutltiDO, laka tho niblwr off thn gaa-tap, 
at R. eig. (18, uid with yonr motttb. blow ap all tba add 
wftUT iiiln ttiR lop cJiamber, but be ouvful not to Unw loo 
Hrunic, fnr thin would mum tile adfl tn bubble Up, iks 
■pluhiM ol wbioh wvuld, in alt ptubabitilj, nnnic in <^b^i4 
with your tnoe. N.B.— To prtrent this it will be quite M 
wi^tl to pluoe u cmiill jiifrp at Wad otm tite hulo H, wUdi 
will rLm ktwp furriKn mnttoni tram p.-ttin|r into the top 
chamber. Of (iiunw yoxt wookl only app^ yournonili 
iiu'lcr (.-xtniaB ciri-.umalannea, aud irhat ut» gaa caamot ba 
gvt ay utlicrwim: ; with a Uttlti iadgmmt it Dan ba Uown 
tti) wtlh the bellowa. Wbeu the atid In ijl up, take the 
pliig t.6. Fi9..')9.Blu WOOD PLro.RK.e8,ndpIu9tlw 
end of aoli) pipe P; thin will prevent tbi^ rvtmn of &» Mid: 
nttf. •tOHirl at pattibU. opin ikt y«i mtk 3, Ftf. 6B, to /ima>< 
tht M«(AtM htmf «(raiMcd tatth fntntrtjram Uuftttr^iim ^ 
f »• («A«mU ■( tr aU( r« A (o); you tniiy than take off the hrita 
cop, throw in a pail o4 ftosh water: next "— m'lr for aJnc. 
Imfwtimt Ctttaim.—D9 mt Ukt Jr* mur tnv^\ UffpUi 
tA»maMm. '^ 

The Machine and Bellowa fitted up. 
HavinfT ujilainod tba co«Minictlon uf my Wd-boniitf 
maohine and bellowa, I will now pranevd to oxpUin ud 
illuntnla the wbole, ntaolly aa I exhtbilnl it at Soatt 
Kmuitifjtan befiofe Uw oonpotlton for tbe nrinv ofl^fad 
forptnaUnffbytheNatianariZeallhSoafetT.MnTvh, IBSt. 
and as uaed by myanlf and men la dUfeKnt imrta a( 
Ensbad. Walaa. and Soot- 
land. TV. 6a illiuCrHtee tU 
whole aRNDKanuiiU The gaa 
i» vfoentlea in th« machine, 
and conwsyad tbrvoffh a ili/ul, 
pnro rubber tube, I', X, K. M 
the r»gtiIatiiiK cuck D ; frum 
iImtv tbnjU){h thn breciJiitti,' 



I 
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or twi> of bolKnfr walnr In be thrown in tn dlMOIro the 
ayatale, and oJoar Uinn away. SamMimri U># ma«lijna is 
•Mad wfllt Ml A''., to kn^) II wann. If tho macUne doca 
am mmk» cas hal rwinirh, il mml harr the arid Mtnm^er : 
If BegMMflaa h*c)btaianl. thro k>ok layout dnc. IVotaUy 
jea will ee4 tuA any left : of ronraa thee tmi nwd put w 
SliMdd yea n^uira Ui do thl* wiUiuiu vinptying 



piee* 7. and Ihroufrh the haml-pipo V ta tho ntppbt A; at 
the name time wind ie numpnl from Ibu twlluwa ibtuofb 
tbe rubber tubee W, and thinnirh Itio biwaUnir. wiMra U la 
reiruUled by tbe •panner voak L, to tiioct bm le wis. la a 
oMlala quantity or proportion ae bofoia «xplaiiie4 vMb tko 

Cat tlia weeUair pout of the bceeaUac IE, eai IfcWM* 
ImmI pipe tw the &i|>^ ne<ar A. 



LEAD BURNING. 



et 



74ti» flsme illustrates Uie luminK' -"f tiro picoc* at U*ii 
tof^tbi-Tat A, Fi(-. GN, known as lUt-fmtted work. The 
Wow-pi|V', ft. H, 7, Fip. 60, is iimiii- of niout linua luho, 
Jin. bori- : III" iiiiijilcK 3. ii. 4, aiv (lni»-n full nue ; :i in n 
pliili luciking fmni the hiu'k, and ^ i> n pinn limkiiig litim 
the (roul ; thcK iii|i|>l<9 u« m«dc ta mivw oS <tf oii Uj iho 
pipe; tlio nicd bole for tha jet most iraryaccordiog to the 
rl*M uf work duiic, auil alao Uie workinan. The ordiitbry 
tit* i» (r<.im \'i'i tf> 3-3'i of a.ii inch, or Urvcr, if ToqnlreH 
for very hmvy worlt, <uc!i as (mm 12 to 28 lb loud, 

FULL SIZE. 



Ill aiiuthur cmte jan woold molt Ukdj Ml Into error In 
»tli>Ri]iltiif^ li litx' a ciHtcm, aiul woulil miwt with almoat 
iinnoiu^iuinLblo diffloultiM. Tli« proper luoUo ia to lino ft 
lu fl iiDo-worker VOnJd— tlut it, ao thai tbu acam will 
■innil aiit of tha allele HttOa thraa or four inchiw, uid mkkt 
one to lop over the oUior. 

Pi^)>a.rlng Wor>k for Burning.— Flat Burning. 
Tales two jii-wm of loftd, and prepare the oAgM to butt 
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Til* ntuilent in puticularly canlioned nfrnui*t atttnnplins 

to bum bnfoiv he liiiH Lliunjui,'lily luastrnHl the prlndplM 

upon which tbe nuiL-hiuo utid K'lluws ar# worked. Uc 

■liDold be able to ■imwcr iu4y uf lb« quiMtiuiiH T«lati*o 

lu thia w»rk, which will bo found at the «nd of thin wnrk. 

I alidll now proc«od to t'xplatn Lead Siimiog, and th<wo 

who wUlk U> bveomo protidi-nl in IIki O-Tt nmjr ciwily da »0 

lij' fvttO'Wing luo atop by ctup throiiyh ttiiiao pni^tui, pnwtiit> 

m^ Ott'rjr liuci. Do iLot Cn; to ItiiLni it all al inii'ii. Am (ut 

lue, I tkluk thnt aliw anil Nun> ia an oir-ellotit mvtlo. 

HoinenibiY that pcrfix^lion i* attained by dogrMH. I, whun 

m hoj, siwl indM>d bow, tuke partJoulat uoticv that I trot 

the rli.iii«i>tury work iM^forc I nttompt to itxool, for without 

brtng gT"»M«d in thia pnrt of Uio vrcirk, no ttmn van 

pipMt to \i^>ma proAniffit. 

Odoc faoK, bcCoro 5411 bv(,in buminf^, lot mn mty; 

PmT ciUl pcTiKTcFaiico to Tuur aid, 

Aoii let tlui fouiidatiuD bu well laiil. 

To Rir« my naAtm arann IdM of tliv ustvut of lead 

buruin^ now eacvatnl, and tlio coniiviiucnt liiipvrtanuv uf 

(■■inif u coinpviMit ■' lead bnnier." 1 may b<-re i^r that 

H4u<m. I'ullcti It SoTiH, ihe w«II-1niuiini (olJer anal OBiit- 

litul D-trap luaiiufaKtuif-Di. biini im tlic ftverujfv upwarda 

of irn miloa ptrr aniiiiui. aud tlioi);f)i ut Unit Hi^lit thla 

quantity mav seotu ali-iird it l» ueTiTtlit-lt.'»4 tJin faui. 

In order that pliuubt-rn uiuj nut fru-in my Uauiiiug in 
lh«M> pAlcc* l>0 ■liMmiriifrt''l ''V f»i1>iiv al lliu cummpiiiM - 
nx'iit uf their effort*. I tliink it a» well at onc« to t«ll them 
iliat. in cifdur lu aiu<<y>eil in the art of load burning, the}' 
luiwt Iw prtTjmml tu fullow minutoly thu InMnietiou, and 
not ho JuirprtaHl tliat thoir early emya nra nnnaDeMafnl. 
A ianra iihaiT vf patianoelfaleoKquiiMWoraecmwetoncy 
i' m*hcd. Itii nut al all impnibnblA iSint ona of tbo Stmi 
diflloaltin that will bo met mth, will be ht M^Iating th» 
wind to tliQ ((«•. Ba the proportions of wind and dim, and 
aliwlhi' pK-s<urc. ivuuitv utitih exaotitude to proaura the 
tnip Bi'TD'hydrufmi flume, thai It li valii and ndlouloua to 
(•apcPt I" mimn-d oil 11 ftrst ultvinpl. 

An^llicr difnculty that yuu will pruLabI v hftvu to oaut«'tid 
with ia. that tliere may be a (nTvigi'ii aili>ilMtiirv<>f nUcTiiirnlx 
in Iho add, or (orarn matter in thci ■iu''. whirh would 
c«uav tha lead nut lo now toin-th»r, but rattier la blauken 
your anain. Even an expuritqi'vd lend bunti>r nut unfre- 
(|uei]UT haa alnioat iiiaurm-uuii table iliflii'ultiin lu uuuletid 
with in buminfT liiid thrit in cilW iiapurv, or wliert' 
iban an twv qtuU d'slin-t Vimlt <if lead tu }-v bnmi'd 
twvtiwr. 



tognthrr, Shav* tliB rdjrw tha exac* width, an ahown at 
C D, Fljf. 70. IJa not use noil, touch, or rwtn, nor handle 
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Tjo. 7(1. 

it aftar it ha* been aLaved. Siiavv the load, and put it to- 
inihor, ni> ahawn ia TO. Be mire and ahuvo all purtn that 
loucib mid are requited to be bumcd~riz., baokaudfronltif 
the IcaJ Umt touuh eai<h ollior. 

Gas nnd Air Rsgutatlng 

navinir votir mn'^liinc titt«l ii]> and icndy for om, as 
■hown at t^fT* '■^> ^ ^<'l ini-tnicl ymi bi>w to ivit<uUt4i your 
^lui and wind, wliidi Iji of tlit) fft^atfut ini{innaniN;. For thia, 
aue tltfi. 71 uiul 72. Tiilui the ]ri|ir .\ 1). Tig. 71, nnd bold 
it ItKhtly lH*lirii-ii llic tlii}[iTi> und piiini of tlit> tliiinib, 
aH ahtiwn, no tliat thr pipi- will juJit b» on tlio ba1an<« frnfn 
A U> B ; hold it a* wy u> pon^blc; noxt have a li«bted 
caiidlp. or better, mi oil Irunii. buraiu|{ oloas to roar work; 
now turn ontlia STOl" LULK of the maduna[l'Sg.fia], ataa 
the alnjLtiiiK uft oiL'k K. aud upvn tlw n)|ruhiliiiff iivk O. 
shut tlui wind (xick It'. Now the macliinn brins juat 
ubaiiroi) will have a (punUty uf air mixed with the nnil lot 
uf guB, urid fur u inuLiite ur so after briiiir tunud ini thia 
iiiiEtiirc mill iLut i;|rtiitr, lifUitiBo nt t)r-t tlicTv will bo t<M 
Tiiiit'h ntm'Hiplit'nc air in prvi^x-rtiuD U> thu hum. After 
n minute or m> ]iw (<lup««4l. tin- liyilni)rim will |iri-domiiuit4i, 
and will Il'iiIk- with a \—i> ami kind <if a liluioh HaniD. 

1>L-rbap» tmriijy. and iiui^t Lkely tlir nize of tin- Ilame will 
iL'ei(wdin|.'lvlBT)n:, ur pi'rhuiwi iniiall, ami jMipuLit; it will 
l!ii.-n. it till- pipe bu livid in tli^ tlnniiF "f llio Iiunp, niako 
a iiiddi>n )V'p. And will Iw r.'kindlMl. This may ifo m fur 




LEAD BURNINQ. 



ths differcneo jtm will hare in Ae iliuno ; it ynU g«t more 
pciiulcd Mid bcconiP ■ bliiiab molt purple and ponail- 
Hhapt^ intonNo tUmo, in ehapa riinilar U thitt Bhoim At 18, 
10, and 2U,Fip. 73. Thtfre 1b a.tron<k'rfuldilferi'n(>vticit,u*i.'i9i 
tfaftflunaABCD. FIk-. T2.audaiHlluuit!lS. U\20, Fig.T3. 
TIm ods is ruif^'d anil luielean oii ai.'iuiiiit of itn oliiurin'"^^ 
wUbt the ol-lif-'r is UBuful un iiutjuiuil uf it« aliiir)iiiiMH. It. ia 
OOKQMCt, and t-w lauoh cor- vaJULut b« Uki.ii lu wli^t-tuiiK 
ItiM proper -iiut{>ed fl&me, vhioh u entirely done by th« 
vafrnlntin^ Ute unouot ttC gui and air by adjusling tha 
spiuiirar coRkit U aiut L, wMcli KOTeni the anuiuut of air 
and gsH necwvary lor the mxu of ttie bumor. 

Nippies and CI«anlnK the Nipples. 

It mny bnppen Ihal ymicftiinotpoadblyKol a dear flame, 
and all jou am do by ro^fnlatiuK Ui« vrinil Ih (o nopuqMitw. 
Wlicn nioli is tha caaa, «xamuie your burutir, an tfie puint 
may b« out of akapQ or dirty, t-nd mtutt )>« ci)i»iinird with 
a m&t(?h or Athw pi«o«« of w«od polnU^l to s nty^dle p^int, 
whloti, by inserting into the hole cf the iiimilo and twlBLin|z 
it rouiid, will clear awsy any dirt wliloti wight have lodged 
tlwre. 
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Burning. 

Having xMm how to rvi^ulale your fliunn fmm a rnp^od 

>• ahai^ jnt, yim rouy now Irj- tlm (rffiTtof thestrtmgtJiof 

tthft toaonponai'ticit otlwtd,wlucli«iiouldbcnuiiiiatri- 



point A; Uicn ttf it witli ttio stick of lead pUectl at B: ttim 
try it by plndug ihs ftiek clow to the lUpplu ul C, wid (iro 
at wlmt foint the lead melts (■oaw*. Kiiju-nt tins uuUlyou 
aru MttliiiHod. Now. hu,ving tiUHtirrwl yoiiT flamo, ito ihat 
you oaa k-U how tu |inJturo n piiintnl one. and uh ni-ar 
BM po.viible tlie hsb puiutiun Ui ubLiin the «trong«M luMt, 
nhi<ii wuulil bt) ut ubuut unchtliir>l diAtiinccfrom Ovs poiut A. 
Fitf. ~4, ncuct try thia under dUToTcat aized nipplot and 
flaaiM ciiDilftr to thoa« ikmra at Vig. 7S. Now I wiu 
InsOnst JOU ia flat bonliitf. 

Flat 6utt«d Burning. 

Haring propiTty miwirrod Uio TcffulAtiRii of yonr flanw, 
nnw foxMvd hi Ao nomr flnt buminit. Firat. prvparo your 
IcDdMi»hoim ut Yig. TO , hcrv ore two niocosof o ori lbs., 
load batted torcthor, ahai-cd and raody tor burotnfl:. Now 
takftjenr $tie& of mtttal in tha left hand and thn ftamo 
(biimim^ ai n nila, call tho flamn ■ "flam") in tlin rif^lil, 
hnlding it lu bcfniw diriN'tml in FijT. 71, and jnot nip Ihu 
rtid ai iUp Kl4<:k lend wj thnt a bead or hnttan will fnllnn tho 
joint HA nt J, Fl^. TO; then bringdown tliopoiiitnftb<il1nnip 
and melt the bend of Itwi totrolbcr vita tiio tvo ri|fC.« 
cf tht leml, tAkin^ onrc t^ npfly tho bottcit pint of tho 
flivmn to thi' iwutrii uf joint, Ijnt th« wliolu How tofrntltiir, 
xaxiH) till.- ftumL' iiiftanUy, nod wil3i idlnpi'iidmi^Itcifl mioiliur 
bviid Ul dn>p jiist upon thn innnr edgo of your lout £nnd at 
thi! (laiiiu tiiDc that the whnW U in n molbrn ntnto) at about 
Q in SHAVING ; then luclt tliu bood nnd the two «dK«« aa 
befoni and w> on from J t> D, Fitt. TO. 

NoOCB. — It in iiaporUnt tLut vou hnld tlit) bliiw ptpo 
Btndght and in a line with thi: nJiaviut;, nnd nearly Iri^l 
<nisr that put whioli you hav^ bomt, u illu^trutcd m Fiff. 
7*. To put tho pipe Men that port which you have burnt 
Isliamiiig bauk-hiindMl. 

N.B.— Tho atiok motal L, Fig. 7&, Is tbown leaned mth^r 
loo miioh to the l#ft, but its Iroe potdtiou will be atiquiivd 
by prsotioe. Ton miut oontinue to praotiw this cIxm of 
boming, oooutonally tnriufr iLc fbt and Ihiru tbo Ujipcd 
until you. fMiI yountlf Ihuruuicbly oumiiolcDt to du Iho 
wnrlc witli frcioii>»« and wiw, aiid uulU ytni vaa exwjut* it no 
timt it nhiilt, wb'on DniKhrvl, hnT« thr> a;>f-i>Anni:c of thiit 
Hhiiwu at Fip. Tn, whiDh ia Uikon (rcim aphotograi^otsains 
aiirk duuv by nyaelf «xprv8§ly for tMa worit. 



ru. Tk 



aiin]ar-«lwi)«cl iron mould, bavins md» itbout } of an innh 
wUa (dnilar to that of a fln» ■aldor tnould) nhom-n at L, 
Vig. 76. For thia purpow. tako tho rtirk ot lead in tbe left 
huid, holding it lu-'urlr hoHxonbtl, or if Biirlhluv. witli iTi 
ad (tnait Aawti «nd t^umbl. wy iin. out ul tho Unrel, wllb 
tb pdat of u» tdiok Icmuiik downwuda. Kow, ia your 
licit basd, t«3M tlie flams, about th« mxt ot that ahown at 
ABO. Hf;. 74, and anjvly (ho mA A to the end of the itlok 
lead, uhI try what eSecl the firo hoa npun the lead at thla 




Lapped Joint Burning. 

Pi^, 70 rqimnnta » lsppf<d joint : this la oft«ii done in 
olstera work, and u notDinr mors than the horiaoDtal or ] 
npright work done &rA, or on tlie bottooi of the cdatcnii < 
Cvv mitft bv taken to properly oImd ttte under «(da of tb« 
tdp lead, M alM thm uiidi^Ooak, othanrloft the l«ad «□! 
ha»» s poor chajiop of Iwin^ pranarly burnt. This bufninp 
ia done in a nmilar maimar to tut before deaoribed, witn 




ImiI: tliciiBSfaiii^nvBmiflrtA^iii«ww>nth»B{Mof j<nf 
fliuni- tu tlint ntiowB ftt 11. 32. 'J3, iw l!t, IB, uhI 30. 
Fig. IS. Tu i<uiRin(^nc« thU tiumiiiK, th» fnmt edp « 
A. F. muflt Ur Bbutiil, and bunit iluwn la iMu & baad, it 
■t I K]i<I A. FJK-. 7». then k<x>p Uttji bMd aUn, rad inlli 
the »»•' n( tilt- fluiit' jiint louuli tho b^ck Ivai until it jui4 
Iw^l^ to tiripliU<n, vhea the two bi-iBf; in k nUt* «>( fwaon 
will attntot auh otfaor (Ihe (ruotlaMll^ pw f www e Um In 
ths teck laad). uid Jtuit ol ihb virjr imtent dnw or Ufl iJi* 
flanu^. after vlil.li i|iiji-kli- brinic ihu Aurk- drntti u{mi 



off iIm> b«n«4i — UmI i* to mt, Uko « piiw* «f Imvd uhtnt 
SfL liMift, Mjb. viiW. ud Its. tkink. uid br Umi iMd «■! 
um it ; iflt Um liiae of i1m b(«rd. My 'In. »r Ain., up 
M iOuvn at L.. Fl|r. 7T, Ut tha fraal lewl P. Im 
UMfovHIx nlranwl, aad lap om tka back Uti a« abown. 
Muv uW tba Bum, wUah tbwuiA W tmMtr thu that oaad 




artothcr portion of )&« (rant kad, M>a«la)NiniHMtiMrUlr' 



and M R^B brlik^ tlu hot part el yam flanw 4ffwn W I 

na IMiamii wliir lliu lark Inil TCNitlfMMa 



Upon vfiur batik 
until it la JtMt Uqii! 



lawd. beatlaf Uia vbula of tha bad 

. tng. i» in thr filRB<T cMB. mill 

Inwtk ta bunil. 

t* atuil b oo aeeovut id tbv lack part bang moW ihH 



LEAD BURNING. 



tlio fnmt, ^laniftm you nmsb pn»wd to pnotlw this witi) 
OMitimi, uid b; dagrsM nl^^ tho edge ot iha baanl until 

Jou f«n burn wiU» it (XTpcii'licuW. Tlio [nctlinJ fo'- 
Hiding Urn jipo for thu work in iUiMtrnW-i nt Fig, " '. 
tbn fatmer nt which on bciiigfli^t«d np the aitow G, vilt 
thiivr tlia lilnck u It stnidt irbeD &zed upou tha bench for 
Icnniing horixontol bnTnlnar. It aWt iUiutnites Ihe plptj, 



I 



I^^ TO. TUh pMiitioii may bo bcvh tij riirhtinif iritli tlu 
Ii-fc i-ji! up Oic nrraiv I[. wlicn tho work will bo shown 
iiii'liiiiil from L 1t> K, wul %i»a froia O to A. Kma 
pnu:tiHinf{ nt thix until jau b«n» eloTBtod th« blook or work 
bo n pnpcndlcului' line. If na nght vilh tb» tight rnn 
DP thb arruw 1, the pipe and joint mil >pp«u k> it ahomd 
when doiny the wurk. When (dghting up tiiCM Bnowi 




xwoAiT hrrt' to inc-nlioii thnt you will not 
■^v^BWHvp^^H for nori/ciatnl or unriffiit buruiuK, hut 
rimpljr mdt^wn the front cAtfv "t uu: kiul, vij ^in. to 
4fa» tw Um iMOOMaiy nipplf. 



H or I. tho on^'rnviTip dhiniU In' hijil ulmvi) tlio Iimtd, und 
ill a TiJrliiMir UirwtlciD, but not at whm riKhtinjr np the 
urrow O- I t>ljii!l iie»t draw your uttmtion Ui tho piropnr 
punilioa ftjr huldin^' the piK nbni humiug horiwtitftl or 
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Upplght Burning. 

To pncilo* tUa, lint jma mart tn a fidr ItorlHufol 
Ifunu-r -. Oivn bopn by pnfariniji thv work m tod did th» 
horiMiBtal boRUBjr, im iv olorating Iho block from U, 



upriKht wDrk. I h&n helort aaSA that it is vtctmuf to 
hold tho pipe In a line with the work, bh «t Fig;. 7&. Hie 
•ppe dwold be held u dromi nfc Tlf. 80. when nt work 
onfljdaorhoriaontalhunlog. Andifjon tumthcdrairinir 
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M thai B may be the top, ftnd rigbt iMi dmirinff from B 
towNrda E. it will then Ulnatnite lite pipe u tteU lor 
uprif^t biimint;. 

Hints upon Upflght and Horizontal oi* Side 

Burning. 
Una the i^|« in Ftsr. SO U in • Una with the >mn, it 
in kbo hctd nnnr about icvn). Now n>fer lo Fig. VI ; let M 

ho the bullom 1r'vl nii'l H iIlc top. 

...'I. ,. <1 
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HwK (he bade part of the pipe at P ia ooolced too high, 
wUob apuean ^'err un-jtwara, and i* ft, su far aa regarda 
lioriicatal worlc Now nglit the mifnivinK frusn A lowanla 
B, ami tho pipe b about iti a ri|^t poaitiiin for upright 
work. Than Ii a right and a wrangwrir in lai) yoiir woric 
BBMMwy for ifood opriirlkt hiimlnir. TTi'- lon<l fur upri^lit 



'w 



d 



r*a. ai 

burning alNMild Iw Iap|»d fur tli« orpretloak U oocno frtmi 
Uft to rtehi, H ihat ita nl«« ahall maant haelf la the 
rtglrt haad aa dunra at Fty. ">. wbcalght h iy «pthaaiw>w 
1, ■!■» aa Aown bytookinc at tbedlafnuoa Ml and Bl, bjr 
maUitff M tW top aad A Ua* botton. Bjr ftilMibg ta Fig. 



92, the I««d ij> shown lapped the wrong wajr and n io^ 
handed buniinjr, which at a pfauio* mar ba aean. lUi 
lAould nwcr tie dnne unlcw it be in place* wben U U 
mavoidablo, aabaiAhandnd work ia. as it iapUoe, awkwant 
to wwcuta. You ahoold piacitioo thia with the left hand. 
Fig. ^2 illiutralM haok*haiuiod warlc with flaata j uet in the 
fti^t of nitiptng down a bead of lead. 

ft it all in^artaat that yea da not wi off too bugs • 
pjaca at oma tuna, nor too amall a niaca^ far if too lat^ It 
viU pcriiam drop off, or oaaae the work U> be nnerM. 
If (CO anuOl, the work wiU be light and okost Ubalj mA 
anfficiontlf irtnMift for the vnbataaoe of tb* lead. A»jtn 
praooed with th^ wvak you viU find that fon eas attrii 
vouF wurli HL^mgvr aeeoraing to the aMoimt of pnpatad 
isff atifl the Biauunt ot lead jou nip don, tiw mft^^ 

Eon Biliipt. in lotiiifl' and bringing down the bead vi bad 
iiiD the fmmt edge to fona the joont, tibe atnnnaC wok 
being acoordinff to the amount ot metal bit off at mih 
ntafKinienX. 

Vig ii illuatiatoi aide httreing, aail P Q R tha «id 
Metinn of tho Mmo. 8 T iUnatntM tha Iwok lead HL 
U N O ia ita appeaianae aftar cry»nillirHinB. and L S. J , 
the aoction of front and back lead btfon bein; burnt. 



/^ 




Th. n. 

Piff. 80 if aomo horlBontal bumhir and a _ 
KpiHilinim [if Iriul burning douu \iy the anthor at a i 
cf plumber'N work at Ikiuth Keutlngton Ifnaeuin on 
flnt of 3farch, IHKZ, in the pnaonoe of about a hundnrf 
plombtn and architcot*. Ao. 

Pig U iUuatf»ta« aa esaot photompUo a p B >i »i« of 
mJMit lead burning eitwatcd bj Um aatkor «l SooA 
Keonagton KiHeun te Um y«ar ISHI. 

It may not be out of pints tur me la aubmil lo jrom 
notkv tbe fonowinr, witkh in aa catnut tram the tl mmt rt 
axdihwrator of ApcO 1, ISSt, pan T«. haa&A tlM 
•' Hatimtal Health Sooietv " i and aa U baaia woa tko 1 



Heal woric irhkh w,> %u>r hui^ iu band, then !• Uw iaaia 
waeoa why 1 dieuld ixm- Lntiodnoe It : 

" We WW* pleoaed to «e that eo niiwk bitorfet wa« lakn 
kn Um oonipeuikm by Mr. Itin oa t TnoMr, Ur. Shaw, and 
aeveia] other gencleniea of JnfciaaBO oonniDiad with and 
intorfi>t«d ia the trade. Sooaa bad liiiaJag ww 4Ma W 
Hr. P. J. DaTiea, who, br Ike «my, haa alnadjr md» 
hbatttlf •oaoFwhai fanuma By Ua faraBttana and ipaifooa 
wnrkiiiga in tW ditfennt branabea of tbo jdnaiblag tiada— 
the appantua Hut he tued being evtdaauy qdte near la 
manyof thoau iirennnl, to wit (hefoOowingOCNiTK^MigM:^ 
'Olba, 'An^. what-a(hia *enr 'Bil blowt^ If 1 kn>nr: 
•oine aew fake for making lee-<T«atn, 1 '(pon*.' But lU* 
ii onlj" ttt p^MMml. The maehinnr in qur^tlon for laed- 
buniing a-aa really flnt-elaa^ and attiaetod frwt uuabv^ 
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if not ftll of the intM«atod panoiw in llie building, inuQ^j- 
diatcl/ it WM ^tliui*! upon Oi* 1>enoh, eager to kn-iw uni 
undonUiiid fur what it miA intended. 

"In thrcnnnipuUliontfaeflnLtliiiifdoiiawu toiinwraw 
tho lar^ mp. to ennMo thow pnwenl ta iniqiect tiia iiuUlu; 



■^i 



^/ 



1)01111111;, IiiiTing die Hppesranoe' of optit peiu cuwfuUy 
Ikid in onU-L-. 

"On.'Uiin)( invited, • twv other pluniben pxraeat oaaiiTn] 
tn applj thu leiid burning mn^hitio, but it woa cridvnt to 
sU piwont tlutt it vas bundled by frexh bondji, thougla, « 



fl-' 



» 



itiPTi thp bcllovn w^tp filled with lie npmaary quantity "f 
mlrr : next (our joiit* of «-nt«r Kim put. iiiUi the muc-iiitic, 
M hm uU weti! n^fikin invited tu iiuip(.t.'L 

"Mv- lJovi« ihni ijom-odout Lhnw-cjimrten of a tiint of 
niHd Mid nIiuvimI il r»iiiid ufttTwutdii poitriDtr tliL> n^ad itit;> 
IlkO tup port uf thi' inui'ldiui. whim it rui dnu-ii itil') thu 
l»ir)T part, and innUuitljr thii gn.^ ftbmii^h tlir rnp tiriiii,' 



Mr. Dnvieii mnArtcL-il. Mime uf tlii'in, with ft Uttle tuition, 
would wou birumc cffipit-nt tt'ud bumnri. TTio articlta wi> 
hai'V pulrli.ilicd onlhit imiHirtuut branch of the pJumbinK' 
tnuU buviuK bcMi tiow oxliitiiti-d and e!i|ilMn«>l prurtioblEv 
by the uutliur, ihvy Jtliuuld tut«rciit tliupnutiDiaiia gnumily, 
uiid iiiduci' lliniii — iieuin^ it« advaiilaM^ aa Quf muit — to 
piTii'vorr- til uinki- tlioia'ii'lMis iirolliurnt in the art. Wo 











J 



Fki, 80. 



ofl] waa BMiB (fmu-Tatinfr and riun^ in am.ill bubblct to the 
■nrfatie of thu u-id wnti'r. A^in. Mr. Dnnoa invited 
ijHpeoLioti, but wiM pnriiiiilnrij' rmiitimi* thiit no fin waa 
near. Tbn taji wux then ncrewed on. and thp pipw oon* 
nvctod to tbp inai-hinf and bellowa. and uflor xomo few 
nttnutM popping and jumping of thu flame. In oaniKiquonoo 
of th« mr Sx^oit i» the inniihiiKi, ■ trviiKindoQji blant of liro 
wa* pmhteed, which, fminj? t«i i««.i-»iivn prnumrp. waa, for 
lUDBiDiniltoHiunlnw: 1mi liin nini'hinn ttrinir in ciinh pnu* 
ileal hand*. wa« mm mlmxid tx> nbodinniw. und Mr. Datiea 

C^rfiirmnl iinnf t-xcr'llirnt sprvrtmcma of ftikt and nidu or 
jrixuntkl buniinir. Mt. Tiimrr nnw mIcmI for nomo up- 
right bumini;, Tliiii wom, nwiiijr to the enooimve bliut of 
gu, nithi^r diS)(iilt to tuiicli : morv L-vpociallv lU th« opera* 
lor had cmly tlw aaa tiippli;. Huwiivisr. n liltle time and 
patkOM iMulteil in tb« flame twiiifj: redutvd nnd In tlic 
^gn^MiUuti <tf aoou! Smt tnlm i^KKUtiwu* vf upright li^- 



maid well do with a few mure mouben In the pliunUn^ 
tndo who would take aa nuiich trouble to inatnict brother 
InuliiiiRim an Mr. DariM doea." 

FifT !t5. illu«imt<rs u phuto^raphio irMdmen uf uprlgrht 
hmd turninK "Sixiutfld bv Mt. Jaaie* Ttitli-n, Junr., butwu 
not donii with n viitw uf li» bt'itiK for a. (painn-ti. It U 
oxtnonlinnrily Knid, slid in iiu way vraii it Mlc«tod (or thla 
pnrpoae but ia Mr. Pulluu'n unliiiurjr w«rk. 

Soil Pipe Burning 

Prepu* the j<rfnte In « aimilar manner aa when for aeUer- 
ing up, axDopt the use of wU, t»uidi. <>r fmIb. Pull niul 
dma round the mandrel bn illiutrii4M] at B. Piir 4S. 
Btiil lui fininhrd rmdjr for olannit tosel)i«r •■ir- slmwa at 
AKB, Fi^lU. Next piititupon asiraBuuuutral, which 
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BU17 be made of, n^, 2in, flia, er 3|1n iron pip*, and h 
illiMtnb^ ftt B, ng 86, or an ordituiry monilKd will do if 
covemt vMi iIimiI Iron. 

yig 86 UIumuuUk tho method nf Mill plpo hiindnfr as 
invDUtud and pnwUsod by lfai< antbor. In this diagram 




BUl^boaMiv tbo [Rpa plaatd i'. 1ml, B and 

Reported upon two ilxad tmuu:... t..<.i>:i; ..' to hum at 
B, and pgraoaad towanb O. I h&r« ioventol and introduiMid 
ktallvi F la bo koi>t about lin. la fronl :-t the fliaao. 



r 


^.W)ym 


A. 



FlU, M. 

^b pniYnit from dnwiag' tin: lead off ili« nutn- 

dtvl, whidi t.!-^ . . . l-«d burvM to pronovd mpidlj witL 
Ua tmniing. tjuoli woric will ham a b,oma|;-bav# sp^wv- 
■iM*, a« llhtttnt«d at fig t'. VHtmt ihU tool canaot b« 
liad, at Om, when iMndit^, ban the warn iIoitIt (la the 
Ciannar known u button •bimdi)^, bat mb that tua uittl> 
nmatian a( the huming iawribct. Tho ahapo of button* 
bwvDS ia mil ffliubatcd. foU-alwd, in F« eS. Thiaba 
riowcr prooMa tkaa heirutg-boiw worlt, and (or leanLtn 
A flania u rvqiilrid afcoat Sin. long -wUnh maj be InoretMd 
In MeccdsDM wlUi their praetioo. 

Plpo Joint Burning. 

Tkb b dooa bjr lint openiiig the pipe aa thoogh It waa 
for a aUp jcuRl. vbinh mint b« madu to Bt golte tigiA, and 
to enUr at l*Mt thraa q«art«n of an fiicli. Cwan (ho 
liMfalii and oulald« to the depth jdu reuoln for banting ; 
irialdi wQl he aboat three ai^ta ot an lacli. Then olna 
Iha ■»!« put. and put the lot togethmr aa aliown at E, F, A, 
V\g BO. Cnmiiwikea bomlwraa thoiuh fou «vre bunlng 
hoiiiontal work [am BUeorHorlvwtalBiiTulBtrl; begin 1^ 
ftnt nippii^ th« hoot iMd, aajr aa at A. Fla 90, down a 
quart w of aa indh or ao, Ihea wxak tram ngiA to Irft aa 
NiDvn, finra aa far na joa can itiuod the pipe -, then U the 
idpa he fixed in muh a poaJtian a# hi pmrent jmi bunting 
«tt roand it. turn U>« pp* and iMm the otMr part lefu 
haiWfad { or it n^^ be bmchmit to do the lefl^haibled work 
tot: il m, tho part fannit will ban the appeaianoe of that 
fWt ahown b«imt at A. Pig K. Than agalit bevla to bura 
■a dincbed at A. Ftg St. nmron wtDAadlbd ■huaof 
dw ban& to be liU in Hn> dHTmnt dbeeUona. Thfca 
DSttM of tlw dUnrnwo in the two abora qieoiania o( btm- 
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ixg. ThatahowQ &t A T P, FJjr. 91, ia not bunung K bU, 
Wuiuc Ui» back I'Uad ia nijl uiiuilictntitlt-d with tha irtn^. 
But now toknnatJi-eof that aliown at A, l'i«. D3. Iloro tBo 
twada liv oloatt and iim Hiiiil)(»iiiii.ti."1 nk^tli tlin boisk liwd. 
Ck>o4 bumlag alwH.j-s Hfi[H»in> Ui lie i'Iim tA^thcr, ttnA is 
united to so cur ewciip. whf<n-R« liail burning hus it tiigf^^ 
and Und of stiff, stimii-iip appotmnre, aa *t Fig. ill, 
uid at I, Fiig 90. 1( Q. Fiff. 1*0, ahowa tho borning dono 
pcupu'ly. 



Burning Branch Joints. 

To pntpare for these ^ninta pitxxvd as yrill 1* horenftor 
dartvtM in mr fuUuwuif: pHrajirniiilui ou btiuiuli joint 
maJriiog [ac* I'lg. 01]. Tak.; cm* to wuik up tJia lead 
w«U Bqnar« fitid thi^k. au tli.«t tbi? iniil« or brniuih lead tMf 
be pro^frir auppurti^d. Tbp •iniiil-iip Ivod alioulil clip tho 
twuJi lend at k-ast fitiiu a-liulf luiliri.v-quarti'nof an uiah. 
Th« luad aliuuld. lu tn-fure kCKikun »[, Ih' |irupt-rly cteuDod, 
Mad eliuulid Iw vliun tlimhi'il a.'^ lliLit ebuwii ii.b Fig. ii. 




no. ua 



miut fit (itrtit all up, and not open at the bottoai 
mar K L. <jthcr*Tao ycur bumls wUl fill tliruuvrh. Uoe « 
ojiuill Ininwr mid bvirtu lij* lup-p-iuff duwii tlio 1t«d ao 
dirwtad at A and A, Figs. U( and <J&. If jon cannot ^ 




I 



ilnd witli ihr tigiit <it left lianil. yuu miii4du vhnt 
I, aiHl n-stvut' llie bumiiiit iw nhuvnt nt Fi),', flS, 
vivwBC tho diflenvwe in Ouam lw>.> bnmiutni. Tliv laller 
one luM the ■DpflUKDoa (^ nodbumiux, whilo the turmM 
b rugged ana nol propcrrr amidgninaLod to the bnneh 



pipe I. Th? bradu inly !«nn up niraiint tbo tmnch in F1|f. 
91. whllat in tho Fig. U5 thi^y nrc jodntd to tho branch 
leudpilM. 



Cistern Unlng end Burning: 

C*OTIO». — Do lull iipoH AHji oKOHnl tft yo'"- AW V jCsmE ' 
icilA Ihr Joint iu lAe anaU of (uUrw, Fvr ftlntf Mn k»d tm 

Fiti. a-ia. 

Til liiKi a niitmrn rot the li?ad ao tliat the join la will aland 
iFHt cif \l\r. nniflr n.t Ipnat four Inohw, hh ahuwii at A, lt){. 
IhK, Fur iiUkh' tAiika, mdi na ciatt'ni.'- «ti txiunl hlii]), Uiui 
llii- Uit-Uiin (in<l iiidt* III! j'ju would if it WOTV a liur ctBU.-m, 
hriDihtl)? thr lend nvrr tho top, and nail it in Uic naual 
Miuiuur, butlurup thonjiilauohmupraiotieahli'tii tho out* 
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Fm. 00. 

aidea, or jrai may twm riiur lead mxr aa ebuwn at B. and 
bum oil till* top na tliiire nhowu. 

It \» prrfcn.l.lc to turn ovtr lhrl*.pi.<if thoaid** aalhuugh 
il W.-TV fcir all ordiniOY i;ij(*Pin. nui] bum tha top ImJ 
t)i>T*-"n. Thi- l.ip loaJ touat ho mipiiorted with ttuiha »a 
nhiiwTi at I>, V\«. rifi, OT for a amrill dalwu tht? Wu^ta con 
l«o liiinit on.and pljii!iidliBtwe«i thcjninta«l Hittop U"jr>l«> 
(whkh fint Hut) nft<r thn Viv haa b«n bum! <'u) und tlirn 
nailtd. but nnt witb naifcilom; kooukIi topippf* throujfh Ihn 
tuB leod. At fir-t it will )>o difflcnJt to burn up at Iho 
oonwp nt K l' (J. FiR. 9(1- In thUcMQ begin with a very aoft 
flame [aa at Fifpi. 7t and fl ll, and in raaa you find tho wwk 
amolnr, beready-anttia roiind-noardBiKion ahavehook [Fiff- 
51], and juitotain U-whcn In Uw atrt of bumjn« Inhnuig 



LEAD BUmrWO. 



Qu> load aHbrm bo ran tlint ibc joint l««d w1mt« nqunvd 
to faa bust np U well txwlt &«r&mat th^ woodtrorli. ThU 
•iwwni U ■ MKUiur ^'^ ^ murii betu.-r fur buminK. 

Bifon I pfDCMd (luther n'ith my ptuinUug.liliBll, 
havlMr lend bomla; Kbout, givo you a few liaGa upou 
"*—*'*■] irotlEa wcrk. 

Chamber Work. 

The Ivnd obouid be m foiv u poMiblct inaamuch ae, if 
thrre arr tnicoa df tin, antiaiotiy, or otli«r foroign inotnb t« 
th* extant of onlv t hru * lanrtiM per atrttt.. thn mf^l in tint 
KaodKiiOUgbfortliavark. lli»rauonuKiniplt'*Tirl pulpniiln. 
Whvt thn iMrd i« nf bad qiiklitf. it will b« faiuicl to ountiun 
UioiiMnilB of imull pin Iinln. anil it i«iURl«Mto ftttcoipt l« 
npKT aooh chombOT, bs tli«^ muat alwifs prore dcfecttTV 
mid ft eoatiauul iiuiMUKC, bciit^ tlwsj-it out of repair. 



Constructing Chamb«i«. 
jTliiB bmncb vf tbu tciMle dcnundi pinicqlar an^-ntlon, u, 
whm il i> propttly dune, it la a fn&<t<«piiNM> of pliiniben' 
worlt. Fi^ 97 il a diagnm ahowios a p gnqi a i '< i v» *m<w «( 
Ihr rliitinlxi. Bv jvitTTiaa to tli« cotton put, it will !• 
HCrn Ihnt tin- IcnA Ih tumcil up lu fonn n pan, «■ Aown at 
A A, Fi|{ ST. And jrun would nsturall; rnmiaeiioc wiA 
thii, bmnuiv thnHidmarcrlapttiinliutUim. Homo pluabcta, 
however, prrfcr to put id t!io bottom Wt ; tlioT *tg9f tkat 
tha wulldnj; nbuut upon the lead. qwiU it, d dcoM fint. 
P«nonaUr, I fail to m» wliy thcf oaiinat lay down boftidi^f 
ur aoniotiifiig equinlent lo nrateot it. •« if it mi* ■ 
initttT when nyiSng. But be Qiia aa It may, if Um bottoH 
in put ill firet, it will 1« ImUi uunr and aimplci to laj da 
odea and cvrti(.-rs {ivTuianoatly, ami fiiiujb as you pnoaad; 
bat if tli« bottom i« to be burned to tho <Uea, it ia batter tft J 



^ 
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Stopping Leakajo* fn a Cha,mb«>*. 

Take a niNvt of atW bmni paper, wi^ll cirvcrfid with 
pitch, a&d dab it <» Uw leak]* mot. Ttiia will \» (ound all 
llM bimaMUTtaMopit,uutirMicli tiliwajittaoonrealfnt 
■vnpnr prapuiljr. 

Puttyinf and Stopping. 
Bdioning lo tlw ■uttor cf ftopping lealu^rta, 1 maat tell 
■7 wafl ari Ibal Iha foUvwiDy u a flnl-ral« aUf >]>itifi for 
HnlBi vtadovi, Ac, fte.,vi>. ;— SeiDe Chioa rUy mixnd 
wttk ba)M oQ ta tlw oa«uirtRM7 of fuUy, wluch wiU bo 
tuutul ki art hatd and Lwt t<ir nMiif j(«r*. 



fix tli« bottom after tbr "ida*. n that the .Nming m»f In 
donoaaaliovD at K%80. fTiit niiTlw arr nwrtimw hninf iif 
with ittapa bamnd on aa aluwn at B B ; (ban Ika tacfa 
nailed to the cmM-rail, an alae Ann. Tlwa* taaka akeold 
not Iw ntoie than lAia. apart ; tk« lop of tlw Mm ahonld 
be broaxht owr the top of tba m/wn tne^ utd rt*^**tfT'] r 
far DTTT the 1nwn< m&t to allow tbo ndii*walar lo UH lata 
a|cutt(v; thcudQiathoawallBailad to tliaoMvalrwk [A 
farther oxpUttatioa aa to the nelliad of ibibn the «Ue« 
will beBvaBlatwun.] Next the top ia put oo aad baned 
tothaitMt.aaiBnitratriapoath«a«>WT»tr»eMDD. ABm 
thietlMt0pJoMianpat<<naadaietap*tn|ieOO, «Uah 
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hnld tip Uir Urp Ipoil to llieM top job<tJ>, if rxempUfled in 
thf difticriUQ, Tig 97, mhu aa uliuwu nl D H, Fitf P6. 

No^r ^ fPuuniiu? tli4 uUiunlvi' tii th^* ooiir*^ of (OTintruO' 
tion, idbf to Fig. SS, wlil«li illuitratni the hittlom, F, nnt 
tB fir«t ^Ih the iidea ■tuidinK up tn tann n trny, *u umt 
tbo BdM Bujr auno down v^ dip into it to fonn « water 



tlie Inmiioi^. Of ooune it will bo ki'/wn tbnt flat bamiiiK' 

mil tv dimv miirh quu^lEin- lliiiti ii|iritrht. Now pUco the 

hoisting bourd fUt on th» botViiri of ikf> chnmbiu', the 
bottom to bo pLiood nt C. C, t<>«u1v fnr thn Ion inid to bo 
hoiatd [m •hown. 0, C. D, E. md II, f^ii. P8J. 
Next Uy tlto load upon die kobliDg baud, uid burn op 




joint and Mai. Nut fix mate ifood iumI *toiit lead tuk 
[Mcw Tnck^ on totha eruMrail, uulM tlic mipptr or bnm or 
tpiul hiwdcd onil [aee Tig. lol, wbivb, if miuim), tmy be 
•nlol ontr, bjrbaminx tliu Iwwlcd luul lo tbrlnad nftrTWuda: 
thoM niuU oofoe over tbo o«tsid«, au Ihnt thcj vrilt not b« 
•o rMdilj oolod npiw bjr Ute ftuBM uf Lhc .uid. lu mj 
Ofuaion it in ppofenhb tu Bs thu hale tntkn (Iiunghi); tnclei) 
on thn fCftBd-np >ido at tlie bottom, us llum tlirm nrn nut 
Htiy nnila iniiiinH. WIkmi thu lackn aru tumtd, b» catvfu) 
to rut tJirm »tC witb ihn ubipping koifc on the "plnj, wil3i 
the Miracr^ uti. 




Tho Hoisting BoRPd 

Tu ndM the sid«^ make a Ktruuii buard tbout a foot 
longer tlun tlte load roqu!r«d to be n.iwd [u ■rfioirn at B, 
Kg. 93, and aLm at D. FSg. !"S], Makt tlic UiarJ. (mine, 
or stagr (it in knuwn bv all tlirFM> iianimj Huflidiuiitly wide 
to nuao two width* uf Uad— that in, about li feet. Hero 
jvv MB b«rn oao -vAn ft** whiab wiU save n lot of tiui- in 



the niddlo jouit E, Fi;. 90. Ncit takw the exact dia> 
tanoea, nnd bum on tbe atrnp*, V, F, K; of. if you prefRT 
it, Ton nnn burii itinn on fn>m tlin uniMdc aftfir tlici JiMil is 
up. Now plflMW the n>p», U, I'iir, BR. thnnugh the cyMnfe 
C>, f^g. 99, th« other <n>d round tiiv drum vf tbo crab [for 
th* hoiiiting onb, wo Pig. 97], tixcd at ncy uoaroDient I 
pla<«, biit|f«unlly wicliin tho chunbnr. Of cuimg^ nwper'j 
Dloeka »n Tfqulml (ir thin work. Turn umr the Dotton 
mrt lA Ihn Irad — that I*, if nwiuirpd— [aa ahown an thfti 
liiii»tinj|r Umrd], and vrormi to lioiirt the (dde Imd Tea , 
•hown at Fig. 96], and fix it readr fur bnmiiig. but iShti 
oon to ehtn tho tdgoe fint. Toe «hc«t fur th« anglfll'j 
akould bo aet down aquaiv onw tho aide of the holianff 
boftjil atiniit Mn. In inyintr, " wtting duwn " luud. I wtd 
it to bo iindctKloni! that it io Ihn wry firi-ni-' uf whnt ia 
tirjnrd " iirtliiiit "P " tlw **ijrr« irf Imd whnn ImhI laying. 
FlnrinK nil tho niiJc* Rxrd and ttir j,>iiil, hiirnid, pninw^I 
with tbo top- You will uow roquirv tli<- (iirpcntw t« Rx » 
atB« or top jiixl li-vf'l with tbo tAiw of tho crowa trw, uiid 
aa Miown in the diagmin Fig. 100. Th<> tup U'ltd xliuuld 
\v piilird np in aa laTg« pieete u nan bo convuuii-ntlr 
worked : wy thei chaiab«r top to be Xttt. by Mft., in whii^b 
oaae It ia beat to nae four whole ehmfta. 

lUiring down the lead is tut aimplv, ae you have only 
to pnt it la ita place and luaroU it ; aftcrwnrdji bum tho 
nidd]««dgMaa>dtoiiDdth«eutaId*«dgM, J, tothond«a,IC 
Tliia dono. th« next job i« to gal tho tnn jnut nn •• abown 
at JOIST Fig. 07. The mi* of m» joint rwt upon 
the top of the crown tne. and are k«pt in thvir pUcca fnim 
raeillatitig by noQing two boarda along the lop ndgm. 
Tline boards muat 1m kept as near the oada an pusoiblc. 
Do not forget that you muat be voir particnilar to hare one 
Joial trimmed [•» Skjrlighl, Fig, 103], Haring thu joiat 



[DBURNDTO (CHAMBERS). 



OD, tftke wwivii rtntp* «4 luA to tarn tAckn. Thrae Wb 
Aonld bo fixrd rrvorr l.^in., luid lAnuld hu nt \*wit I'iiu. 17 
Stn. 80010 pi uniliTTii takn the tackn nvor tho joist [a£ Hhtiwii 
ia F!(. 9T], vhoo. thciy da aot mjiiirp eo irn^ny uaila, aiul 



covvrvd witli lead, s littio sboiv iKe brrel «t tho rmtwn tr 
It in Dot then nbtNttntcil; tuaetBaij thnt the joitiba of tha 
tAok lead Bhould bo vmtu ttgbt. Cn bocIi wdiIc m thi« nafii 
lira nnl mjnirrid, luid 1h^ cb&nibeT top will last DinAj 



I 



:.^ 



wonawc nnawiNCfi onAwwav.p.j oavies 



Khi. loa 



Ian two njiparta to flie top bad Initead ot on* ; 1wi£dci 

' Hmcs b no djuigrr about tiw lulb nutinr, (to. It tbo 

fmprieior vUl go U> Ifaa expom, Et k fu better to cover 

ilw vhok of tlw Uip joint wiUi Iml, ua H not oulj form* ■ 



rio. 101 

_ npMrt far lh« lop latd. bul ain proli.^'la Ihv top 
IfMB Wbt nUmA hr Am nkn. Jfi. ft U na wnU to 
NtakmlbblUtov joi^Baybo nianl upon black> 



lonicvr. Thtf mcilioa of nUed Jolit will bo aom ti tlw 
of ri)it<ini at D Fis. 96. 

fi(4oiv«lo«Btr,i mnst td] mj racUn that in kbim wwb 
th*-ro w ut obJccdoD to ta«l(B beiiu; &tod to tlia eraa nOa. 
Wlinii auc)) i« thn em», tlie tadb an nulled «r bnaed 
found lisa ntFQtii [u >hr>w» at Hff. lOt]. Ilua {« t» •Bow 
tlio lead to ospan^ nr tontmrt, u tha mm na/ b*. 

Wlim wuilc ba* to lif doiiD ill Hie abovs noittv, flx Ibe 
btimirut t)AiP> ot tlie atnp or lack. A, at taut imU an h ni t 
awaf fram llw atmt. B Mhown tba boat my to c«t tba 
kclcM for bnmititf ou whvn nut treltod. 

SwoAting. 

InetMd of bunuD|{ i^> lb« nwiiau «l tL* load, it k khm- 
limn awMtad b», wbleli ia dnadfuDjr bard woA. It ia 
doiM hjr fliM tliuQiir tbe «dm, aad wmb Um load !• Azsd 
form a welt, aiid thun niln a pot at f«iad f^H ^r ^1— »• 
frnon tho tup doini«nnl. about Mn. at & ttm^ havfia^a 
s^wd bni upoii ibD fii^A Ul, aa ua to floAaa iIm laadTlte. 
Tdw a larifw d wwr anil ntb the w«lt dUmify trngalliia. w 
that M nndl a quantity o4 auU«- m ptwiUa ai^ ht iett. 
Thia wiiTk. M cumpand wUb btumi^, ia mt taeM^^ri* 
hard, that H coigfat be fairljr daeribod m iaakaj w«k.* 

Fitting*— Lights. 

It tt not mj intcntloB to deaeriba hwbj of iIw l _ 
bat only Umw n niMnl taa. lintir oXHilm Um < 
Upht for tba cbai^M' [«»• Jig. 1P2]. TMa ia a 
nnnlar Iraden txot^ili. mtde lo a •nitobU' «»■ f... 
1Ir< Ml IftaMMinT. Thia<iovcrdi[Miniu i'> .Ija 

llic LTMi^-b 'waUT R^nnrally b<-iii^- \vni) . . . ' .:,. « 

bydniiha joiat. Bo aunt lo cut the alaiiid-ui> imiI. A. at 
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lenKt tiro inohffl lower tkiiti the ouUt part, B, to nll'iw tho 
condcDavd ftdcl thftt muy oolleot on the boll ta fall into Cha 
Dhumbi-r. A Inrjw huiiil prujuHEUtin^,'' ftliisH lu tisod by 
nu^^i^'^ ^v^l answrr fiir tho IrJl ; it i* ulnu tlut clirapMA, 
Uiutif^i ut times b simplo (iiiuiro iif k^Iiw is usnd. Somt)- 
limoit wt- fix a laigti jiame o( Kiam 'into thv ndo liiiiil, but 



Pm. us. 



b dutio It will bo fmaid ncfxiwuirj" ''^ '"'"i pi«tw 

.__ ' an in auuli it joataisrr that (lii'y will liold the trIiuM ; 

tlw gLua ia act vitfa pnttv, on bofottt <lcM]ri)i«<). Thu uw of 
t^iMO wutilt>wB in (o mitlilo anyone t» itaa tho i>o]oiir of thn 
■old ; thuf urc also Tviy band]' fur ^viug k tij^ht whun 
repuir ur clouuiu^ U neoe«MU7, &c. 



_ .. la iiiopl; 
Hbown ut A, Fl^. 103. 



Drip Traya. 
n loadiMi tray bnmxl or bunwd itp, iia 



Tbc tra; rata upon a leaden alnb, 
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Pl4. VA 

B, whiftb u IwngMt bi tlii> UwrtT* K. K, tlniw tchijr (iini|il.r 
ptMW of OOitrlcrinv "'^'J "I "^'1i '-od unil oU bunu.'d 

logvtlMr. rnMo lln' -' ■ ■ il- ..i,(,i.l.'..f iJi.- rhiunV-r U 
find ■ Iwdm Hipbuii )';ji' j~-- -tuiuii. 'riir ciutlat of tbla 



|Mi>o diBohorgw orcr tbo loaden tray, C. From tkio tniy, O; 
IS bUo nnoUinr l«ad«ai nphonpipe, Q, frbich ootvvoja tb« 
noid bnck intn the rhninhiT. Th(> niw of this is to oatob dia 
(MKidctiMtd gnu, nnil indionta th<^ mpiilitf of oondenBaCuili, 
ta>nthc<r with the Ktron^ of Uit iiuid. 

Siphon for Drawing OfT Add. 

Thifldia(jainllluKtrnt<i4(i Biplioii uiid Iuxm. Tlic box, 
H, l« flxrd to tbe Ic^ of thn ohiuiilicr, hthI liy l^'<^ pipOi H, 
camiM'liid witli ttio trsty nr bottnui of tho f linmlirfr ; fJii>n 
tho »dd will flow fmm tho vhninboF to (he boi, H. niid riw 
to tJic Bwno Will lis that of Uie trsy or bottom of tlic 
rbumlxT, im (Jiown at D. Tliui nlUiaWirttuuborgatplicn, 



Fid. 1M. 

A, Fi(f 101 {thdiful Wirt.imU»rH xipliuii liM ita !*«» boiil 
up mid not dipping into ths nii|w, B, F, but thix » »f im 
(ioii§«jti*.'ii(ie ; Uie nrindplo is the bbiiid In each cmu', t-Wni- 
tmv It In a Wirtunileig siphon), boia^ eUnrwnl will, whim 
the Inlet \»g Is immoncc], caiui! c!iu Lrjiiic! tii Hnw inti) ttw 
muvalile fuuiiul or liux^ I, uid wi yon iLrt^ jilili! to druw off 
BcU at will. Aitur Muing' tliu iliusLraUun it waald Im.' fulljr 
to gi>*» f < irthn dtTtuils. 

The Siphon Starting Apparatus (known ag tha 

Siphon Settee). 
Tho wjiliuii hL-litT in (r>>ni>nU tuMi Is 111uatrate<d by Pig. 
106. Tho uaii lA thu appaistun in to draw off odd fnim the 
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bnttARi nf Uia rhambiv ur ot.hr vnwnlit. It ia nuds i 
fi^linnt: Let H, I, hpthoKipImii pjiw to 1w cvt into i 



w 
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Braadi a jStte of Imi^ pipe into tbe top of the siphon as 
diawn ut ^ ; ulic tiii« pipv iato the to]> of n cIom leodeu 
Tttq«|, as ahuwii ut H, unci mnk« Iho joint iur-ti)fhl. On 
tho lop of (he wamil B, with s Uwden or indiit-niti'lior (lifw 
and tip. C. oonnout aiwllipr <ra«ol. A, nnd fniiii tlii> h<jtti>m 
af ihic v««i«l, B, Ak UKXlwr piw, E, alwi witli n Httip-'mik. 
U. This pipe may Iwd onr • pail or otlin-vriw. «^> >ibuwn 
«1 F. All jutnbi niiut In wnuid. To net tlic Ni|thuu in 
action with wbUt, fill up tlii? vtt&el. A, shut ott the bip, I), 
open t}ie tap, C, Diid tlu- witt^^ trill ran tiS into the Udk 
VfM«], B. Now olow tho tap. C, and open the tap, D, the 
water wiH nui dovn tlie V^po, E. and ttrni to create a 
vaoninn in tho top of veaHl, B : but aa the pipe. O, tnda 
froni iW viwwl t(i llw adphon, the nictloD irill take plmwat 
tliQ 1iiyli(*>t \ryvt tlitupnoo. aanlaoBt thaluiriwt lci|{. "Sow 
lot llicM.- Ififs be on the luiiue IptoI. anil tU« siphon pipn irill 
h* Hllnl with tiriil (rvin tlic liuttom of tJiu rliiuntuT iiad pail, 
J, niul (ill luiuc HH (lie tap, D, Tomiuns opeii. so lonfc will the 
Mphmi rnmiiin tn action. Clotto the tap. D. and luwcr th(! 
W. I. of thiT ujihou. and the aj^id will ooiiUiiui- U> nui, litit 
niiM* thr pnit. J. to llic Icrcl uf tin: liquid in llic (iuuubar, 
and aw iuuid Un^tud will pan iJiivujfli the eipLun. 



Tunnolc. 

TTmi tunnel Id nude mn<*li about titt mut At the cftABite, 
Ch» dUFi!rmoe ht^np itd mxc. Vig. 106 ia an JllnMnliiMi of 
one I havD ju»t uiudcr. Tlir liiltotn in Iniitii'fJ In the aidiai 
frctn the outiiidr. Iini niny lo- btimnl fnitn tlir lii))i>dH> : thi.' 
advBntat'v uf litimjnj{ (ram tlic outaidc ii> the liyht and muu 



'M 



m. iM 



wiA *Ucl) r<x> ■*» mrk. The top la miMiorted Juat dw 
lUM a« tho lop of the ehaaubvt, but thv lado) <b nofc 

anltv lo V an Mtout, and, to aava lead, gaajr hf out diagn- 
Ij, aa ahown at J, m that oan iqiiaM fMaa of lead will 
oat two bM'ka. The lue of tho InuHl u for taldntr the 
BtoH Ihraagh. aim for oonTejlng the ftuiMa of aalpburio 
Mid (■ htgt iiwiititieB, Ac. 

Th« Regulator 

TW n^ralator lUnatntol by Hfr. 107 ia made irf ImJ ; 
Ha UM >a for ttw puipoM of tY|ruIabii|; and av^uUlagft 



uniform flow of add nndet a vwrinff prnwuiv. [ i> the 
iiilel pipo, A tlie «toro vneeel, V t&e IcM-tAn(>riRV »alvt. 
till" vulvc IK ni-.tiuilol tir th* rinn^arfaUuur oi tlu- FLOAT 
witltin tho outlet vtuu^r, Tlii» float, aa wUl oaaUr tw Mao, 
rifWK or fulU aooonlin^ to tho amount of the aoid, and bu 
works tlie beam. B, theuvby actuatiiw the valva, V, Ulna 
clmiu); or opening the apertim^ S, whuh kaefM iIm bM4 td 
tlic liquid in D at one oulfom ptcamtte aboro the cook, O. 
The butlum of Lhu mefcls. A, D, an burned on to tbe 
sidcf , aiid ia too simplv to nquirc further explaHAtua. 



n 
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Larfto Load Pipe Supportert. 

Siippoae jon have a '.ft. 6ia. pJpa. and tbst it _ 
i^uiml lu W BxeA in rwh a maniwr that ilnui Beltbv1_ 
nor ftiitlt-ii, tho proper lai^thud fur Ksinfi unrh plpaa 
ahowM 111 Fig. 108. TLi» in wapl)- duao bj- the wa «f 



rio.i« 

•tana, B. F. ir. Tha .u^-o* an> pUcad imuMl tlie pipe 
aajr amy twn or thrw iiuihnx apait, and ar*, br the ^ j 
the rinir-. B. G, kept in thoir pontiaa imuid Oa |i^. Baft 
pipov a" before invntiunrd, aiv often aniiwitad mdv da 
^tiv. TW majrbrdaMt? thaiHRof diBiBa.Ae.' 
through the faolM of tba rtoga ■• rfiown at 0. H, 

IvB. 

the Sttlngi that I ham t«f <«t*4 to, lh«* an> th* 

Mmnntim) pipM^ atsam pifea, drip lata, mm and c^m, 
ant pipoa, kc, to. 



Joint making. 
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JOINT MAKING. 
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Joint Making. Remarks on. 

Then^ arc nuny mrthodK nf making Jointu nn Iniidm 
plpe« : onci joiDt is frcKd fnr one kiiirl of «-nrk, whiLit. 
another kiiid of joint is wiiibIIt good tor oimthrr nlon* <i( 
vork, &nd iLc jokntc niv kuowii hy many different nsmcs ; 
for UivUncO, Uio wdU-knanm orttrcut joint in in iiomc Inrnt- 
itiM lEni>WTi bjr tha nnmi^ of thn atnpnl joint: in ttmitliirr 
pUoe tlw flanm j<unt in knawn by tHo nnmn of a tail jciint ; 
UWntlun UUW utulnrlistiiinl joint, thn iijiriitht jninl, thr. 
eomtr Ut joint, tho Uown Jnint, lhr\ nntnvfiikl jtriiit, thr Irwl 
Jouit, bcfdaesalDtof othorfwioy namcai, nuchwi a Sow joint, 
nbtxui JQiiit, uvorauit voppcT bit joint (which in rolity i* 
onljT copper Ml or Uow-[ilm joint») , lint whatxivw nnmM 
may be fi*«8l to tluw ulieloii, tlioto in n» iinrstinn but Uin.t 
R very vide (USermKC nay M mttdo in tJio ccwt uf juinU 
suitAble for the diflemit cliMWa of work. 
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Remarks on PlumlMrs. 

To tiu jounK workmui I wodd aay. alwuytf Iry uid voloct 
ttwb daw of joint wliich ia moat Kuitabli' Inr tho purtioukr 
oUm of wark whi<^h be may be ettgttved tiTuin iTn>i^ir<iTtivi' nf 
tiieDCiM,forit wuuldbe tiiniplyab«iimforniin Utiripc' ■ joint 
ruunil a Itadvn nr^ piji^i and equally no rouoil mantrap* nnd 
liniiiftni in amall ruiini^. Then there iaauothiTtliinKvhifli 
I hnro [HvticuUrly nutiocd wtlli aomi) pliiint>cns ntid thai in 
the mauiitr iii vrhlcii they wom to Acura th(< oiip{ifT l>il or 
blown iumt, and think Uiitt imly qnuclcM tnttko ninth juiuta. 
8tuh men may be pTopcrly dMi^nated conceitiMi quaelu 
thonMlTt*. hcowiw UiNe msn aa a ride do aot kno\r the 
iB fl l wi MCB bstween the atrcs^ of lut^ jolula. nor why 
they are liw<d. and many of thone who prufc^ to know, 
OOtud not toll you, whL'n tU-y hii n coppi-r bit or Uown 
joint, whether it wan mudc i-ffuotHally i>r uot. No ! Ihoy 
think that tt wiped joint mart ol neoevlty be the nmne 
joint fur cvcr>- purpooc, and geiMSSUy, flieae mmi tako ■ 
pride in tMreuuK to make t wiped Joint whiL-h, whenflniahed, 
■haQ bo aa nnootb a* g]»m, often nmkiunr them flvo or «x 
tinee onr, while in reality, the jtiiui. fiml mads la equally 
aa ■■YimiUti an the uiiu wlmh they nuLf uft«r pTCbaUy o 
n til 111 hour haa bcm npcnt n|>uii (Iii^ liiiiabfid OMt. Of 
coura« I like to »ce clpan, ffood work. Genprnlly. "n:h men 
milk* B hard and finl rulu of wiping every joint, and miild 
nut for the Ufu of tbeni do anytluiiK «L*e : ami f rrmtr.nd hhnt 
'wbm liucli men are tlmmo liipJicdoYermmpic joint nukkinK 
that thfy oftm makn their wurk oust flr« or eia (imo* as 
much an it rihould do, thm I mij that it ih no wftiidur that 
an cmploTM' nhould, ftl ih* night of a pliiinlwr, fpimihlr oji 
ancn mn h<i mtsM tho howae. lw<iaiiHo tJi(ue faniiy jnint- 
niakiii)r[iliunbersiiuLke Homuch fu-uindoinirnlittl^repiiir- 
■Ttfr jiih {for nrviuaent'a aake, rt'tmlrin^/ a lirukon PJiic) that 
the whole of llie honav is ofi(.-ii [ii»ii)iiLirnjdTtl by uii'irprco- 
mne; whrnui another, and, iii iiiuf uavcs out of ten, a 
IQii^h brttcr HorkiDari, tJioii^b iifsl w* f»h>*T o*or bin jflinta. 

wrill etitt^ tlk* hoiuM.', do hie work, and nnliody know* thitt 
he la lu the lujuao. Theae are minor pointu, whirh nr« by 
■one plumbt-n loo often OTcrlooked. And what in On- 
oonaeqiHikoe t They poidtivoly drivr thp prnpIoyMii into 
anolhc7 channel to |ret their «ork donr. and th« conacquenor 
ie that • ifmc-ftttifT i« invnriB!>ly tho im-t»oo who i* luktd 
•hOBt thla. thai, OP the other, and hm with hi" b[ow-pij>« or 
ooypw-bit lnuiwdlatcly tets to and in a jiH^'y ri-jmin a 



laadm jiipi'. nnd tma xuvh liko little lliinfr* tho giffittcT. 
beeonHthefnvoiiritp Enmi, and in thin war wcluM ovzworh 
oftifn the nvuiteri not knowing tho reaiwin. 

It Hhuuld by all be rcmemberod that the favonrita worit* 
man. whcthiT it be with employert, arttiittiiU. ot Imildm, 
In filmivii llic man DUMt polite, tidy. T*)r"'"'' in li'" wof't. 
aud ij\jtiguis, and auch' Rica aa a rult: nearly oIwuvh mint 
llic iinovuth and alurvnly wurkmai], thoiiifh the latter may 
l« of the Al clad*. 

After thia illuatratioa of tho joint-msklu)^ bnxineoii. I will 
pnx'oed tu inatrnol you in tho vanoum uuthuda uf joint- 
making. 

Tho Saw. 

Having with a panel toolJiud tmw Inhout loin, lo 
I8in. long' in ttiu hhuLu), cut your h^adi'ii pipoaq,uaro nianw, 
proumd to opc-n one end aa fulloirn : 

The Turnpln. 

This tool [SIk. 109. alio flhon-n at O. Efg. li), ahuuld 
lie miide of hiitd wcmkI, boi. 1>)- tinfi'Tt'iLfC. Il mual be 
turned quite tnio and i-onc nliapod. H larfru for mjiI pEptii 
pump work, &c., tapMiuK from Gin. or 8in. at one oud to 
Sin. or Sin. at the oth<T, and about 1ft. in longth. ThU 
tool it uhmI to open the viidH of mil and other pipee. Of 
oourne HtimJIcr oro>, v4iTyiim from 3in. to lln. in dinmet«r, 
andfnmiein. to IJin. lonK. aro also rw54drf^. T!ic bott 
nliapcd tumpina for toft joints, copper bit, ox blohcd joint 




Fn. 10*. 

work, »» thow tapering from 2iii, ^> il Jin., and i.'ht>no 
leatfth does not ctinv! 3in. itmnll turapina for thii work 
have theirtapcr U> the ubovni-tnlf. If the outer edge o( 
tlm tumiiiii lia« it* lappriiiff od|K« ruuniling eomnlhing aftef 
till.- ehapv of Uiu ltii.« of the plumbob as nt I> B, Vig. I& 
iJie tumpin wiU wrk onwer. and will aot jamb it»«ilJ into 
the pipe, and th» pipe will b«- all tiie bettor when oponnd 
foniiukiiitfth* joint; but for wi|>ed iolul work, diotoiapin 
UipiT aliould not be DO nharp. A bandy al» far gvweral 
work iH yia. acTOM the wp, to Jin. at iu point, with a 
length of 4iii., hut for my part I prrfor them mado u 
fbllowa; Por ODOTiin* pipwt from Jin, to I Jin., tho top to 
heSln., point iin.. Wffth «in. Tor ijin pipe to 2ji«.. 
the top to be iiin,. tho point IJin.. leogth 6in. Thnsu 
turupiru should nave their tnpmnK rd(re« a little roundi'd 
HH before, when ihcy will hi not no apt to jwnb. Tlio 
above two mioa will tiring you up to your noil i«p« tumpin, 
wliioh should bo 7tD. acrOM top, Sin. at bottom, and 14in. 
to I2in. loQ^, 

Opening the Ends of Pipes for Soldering. 

FiTwt with your knife take ofl tho rwugh or Rajfiry *>'*• 
from the iluddc of your pipe ; lh«n wrhiit itu turnpia 
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ndteUe for jrour wurk : Bnt wet H yn^ *ab>r, naitUe, or 
othvrwW. ■»•! |)lucT il iu (i« pipo &« Hhuwn nl Fig. 110, 
tha Hnt &B^r and ttuinb of vi» left haiul tJippLng neftr 



HOLDIttO 




tbv top ol liio ti'miiiii, whiM tfao lever part of tli« ftba 
of the bwnd, und ili^ tiro, or MtnwtuniM thnw lingon ellp 
tlii![un) (of OMitne thi» i* for work of jtii. up to lin.|. 
Now, narliif^ Uiti Uinii>in in tlic pip^i *■* iDoclmtMi. Uke 
jvtir nMlki oiid MtTU« thn tiininiii fnir on its cititn, 
t)rrjuaoiuX\y litonuiifr )i bjr n siJo Up wiUi Uiv nioUut, 
tMldnir >^nre Ut kn-p tlio titrnpin wrt. Bliould Uw tunpin 
run oat, ■.'.. ■hunM lli« riw of tbo pip« 1m«c<iu ■ little 
tnlfptd or lopnded, thni rtriko the tiunpm on tlia Mo 
opponUf, wluvh will luiug the plp« to lu proper ilupB, 
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riu. 111. 



Ynn BMf ind jruur pipt? inclltinl |o t^ ; if to, will) itie 
ajklMboattlM-MlsM of jiiart4t««0 xm to M««i«< it [*Im> 



•M Opening PipM for Flanged Jcrinttl, and bf thia memut 
jrtni cwi open tlto pipe to alnuMt U17 lUibvd width. Sana 

S«* will «plit no matlor lummrer oueful jroa nutjr b* in 
Tins the tiuTipin tn. ^wcauMb due to tli« met tlwt 
tine bndge ot Ibo centre die or mmdnl la too okoc to tlic 
bottom oT the cjlinder. or tliattbe lead ia ptvwcd toooold; 
th<: brld^u«nu to^iJltth«)t«d, wUeb oarer properhrnta 

Siuod wWu the E^pe la betn^ pr e aa e d tnm tka ejudar. 
ext oxuniua Fig. 111. whiob Ulnatntoa Aa ptea aftar 
it haa been cjieiKd auitaUa (mijr 'in. wider than the ptf) 
fur n blown or oopper bit joint. If (or a ovpptx Ut jotnt. 
It will nnt rrauiro aoiling. The next tool job nqura ia 
the (liiiTv hooW [we Fir. 50]. Now cIcAnthv intonul part 
«f the joint itll mund thri tiart required far luldpriRfr. and 
' touch (tnltnw rnndln ti Inuiwn m toach : aome nliunbar* 
UM oompcMiibi ranilliw Tcir tuurbing thrir ptvpand land willi 
before ntaltinK lhi< joint. Init I do not likaH, naitMiBkBtaB 
muoh when auldoriofr, and iiUilt which ia n^tcd op in tlda 
audio ipedla tbo anaial] it vnt naAj tar aoUeciair, or tUa 
j.i*»nii^ aiA^ tw dona witb a pocket knife. vJiittiyit — 
Doa't let tho shavingo go into Hud pipe. 



Rasping Pipe Ends. 

[ArMeJbv, *M^i/i. i;6aM<177.] 

Ncit i* tho male parL Raep tha wign J [T^iT' U 
tiuo, tboa raap tho and lapeiiB^ aad aa Nhown at f 
Beforo I pnwnd farther, I bad better aijr ft fvv wonb 
tho inportanco of raapiatr the cvda of pipn>-_ TUa ia 
mi>rr importaiirc than tony bu Ruppoeed, for if tha end ia 
nnt tnilj- nuipnl to a nivc tsper it cannot bo expeetad l» 
fit, nnd coRMqUMltl; tho joint will, tn aD prababibty oUew 
tlic »->l<l.ir to POD iiwida (whloh la laa oflon found in plpe^- 
Tit iln thix rasping off prDp«rIf, lake Ike r«Mi and pua ■• 
kIiowii Ht P fig. 11^; nit4^b hold of th« haiidlB m Um 
f lU]), but not Iho niiip ilwlf, aa aliowB at B to the dlasTUB 
(I ha 1-0 ahown it done bcra, becauae it la the plan nnemlr 
adopted b; Loamcn), and ran> the «nd down to Ifao i a d ji 
pipe line, and at an caa; anglD, aa ahown at <t B tig, 11]^ 
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alao at J F, Kg. HI. AJvare rMp the pipa «rilh tka 
taap outtiotf agwaat the end, eo that j<m ean «•<• the ahan 
tetemal edira. WImi tho pipe ia req«in«l u* b* iMfM 
hnn the Am opwaida, bold the m» haek-haaded. aa 
tiiamu at M. Cer when the pipe la iiprf«U and alaw bmM 
hlKh TOO nm work the nap nmch aaaiar and better. If 
you luiU iho pine a» ahown with the aide of Ika paba 
tipwarda, ton will not be no Ukelj to mv a limp aC gmt 
tmA knncUa or thvaib. 



J 
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8ha.vrng. 

KextijithediaTinf;. Lot nx mpputu that EF. Fig. Ill, or 
EE, Kg- l^i, i» Iht' lino to be oliiivnl. This Bret fi^ro 
is for thf ffliijirr bit joiut (t«iipttr bit juiiitu iniij lie roughly 
■liAiwl, but uiunl Iw tliuiuu|{lil]' L'iuuu ull Tuuai, ulhcr- 
wIm that port not (lutiW I'uiiuut, if s»i]v<j, botviov 
Ivuiod, tad UnD jutnt «-iU li-olt). 

Shaving Ends of Pipes- 

^ilala done bj> nt fg}{. ll-l. It naiy Iw IcRrntd in n 
Ibw d>J1. Firrt pmntion with n sliort piriv of pipu a* 
foUtnra: Larit on tbo bcnclL aud witL tho ludo <jf tlie 
Undo of tlw axuve b^wk murk it oil toiuiil xa m to funn n 
/■«)^M rin^t M kliown at KF, FSff. 111. 'iTun ia (l™in tiy 
Mrtelunf hold of thniihBrv hJoolt um slinwii nt H. Fu;, HI. 
Let th* Imvfliiirer go ftnit* up agwuiri lht< lilnHn ; thiH (riiiai 
yoa moi* power owr tMhook nnil nt.nilii!)" it whiUl working 
wr akavin^ mnnd the fivo. Nuw. hnvinfc la.vimt liuw to 
nutrk it roBnd Imli/, next t>ci[iii tv nliavc it. Thia is dnno 
\rj (raiding; th« aharo hoak with a tirtn hanrl, but nat 
nMcaaaril; hravjr, nnil at nich itu un>tl^ to thn pipo that 
jou cun nut a uhavin^ oft witliout " nvi<llin^," or oauaing^ 
the aamo to havv n wavy or iii)b;lird nppdnrance. Sumo- 
times jrou csa do the sharing ntorooxpeaitiimiilj by plaiun^ 
tlie front of tho Left luuid fonAnvar u a ^ido for tht hiade 
of the «i»Te book— that la, bjr bouling tiit pipo in tho left 
Land, with tho Conflagcr at th» ffoago li&e for the bau^ 
peit «i the Uada of the iliaTe hook to eome up to, or at 
oUwr dmn tho loft hand thumb nail will answer fur Oiia 
mtge ^e: or it vou ara oareful you may funn ii tpin^ 
fnr Uie wi^^ad ftrnke by pladnc tbo ^ilndu uf thi'hiiokVjtn-- 
fully ajjaiuBt the noliii tu the hiat aharing Uim, but do nul 
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no. ui. 

^ the ncAA impat tiuu la BeceMary for the AariafT' 
TheehariiiyliiwtbMldhcperfecitly tm«, and iiot likt- «o 
away invgnlar tMth to arfn at job after the joint U made. 
WluRi tbi' pipo ia upright, niid aboot faroaet Utfh. the 
diavB bixik. imienlly apeakinK. v«n he Iwet held back- 
bonded— that u. by pntUnif tho bladu part of the hook 
towards tbc Utehy [mrt of the jiuliu vt yuur hand, and the 
thumb on tlie lop of Ui« haiuUe. 

Tlnnlnit Brass, Copper, and Iran Pipes, &c. 

All pipM and ntlirr tmuw, ropiXT, anil iron wvrb mu»t be 

[ifopony tinned nt th* jnint IwMrr ymi i--»ii iiiMraMtl In fix it 
n ooniuvlinii with li^ Tor luilcl.'ririj?. C'(>pix«ror linmnniny 
In Unned with nwln orlrirnl ipiril«of mIM. Iron ■bniild ho 
tfanwd with killrd Hpirit. Ibnuv'h with great taro it may be 
toned with miin ; the «oldi:r must be good for thiapnrpOM. 

Fixing Joints [Upright). 
Then arc aoomt of |iIik«ii whnm ynu mnrt tnvont a 
tnMfaodfor fUinryour wurkfomntdrTinir. Fi^. llliilliia- 
tntei tbe pipe fued fur an npriftht inint. It ia dace by 



driThig twoormntwflxinirchwliiiniyi tho bricJc or wood* 
work, aa shewn at 3 II. E bcinf: the bark part of the joint, 
which must boflaod far onou^ from tho wall, ftc, tn gi-t a 
aamU ladle b«hind. With ctnti^ tiv tin; pi[w firiuly to thtw; 
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Fw. lie. 
ehi^rJji. oa dinwn at A.B. Kow pst yonr hand to tiie fdpe 
aaHhnwn, and try it f<ir ilrmnoe* ^ frenOo pronore ; alautiy 
if yoQ mn Rot yiuir Imtlo miind the back part of the jofut. 
If &c jmnt bi' in tht loart doBTc diaky Ax it no Uiat it 
in not to, by luins another uiiaol, or a« lM*t you c«n. 
ft.Tt. — 'Ki^i'or fix ti>i> tup pipe to git auttttla thu luttvn 
pi|M, tint nlwnyit ht thn tAp trtiUir llio tiottom lou)^, Nt ' 
tlicQ the solder will fill up tlw npnoe aronnd tho julntB 
proporly. 

Chisels [Fixing). 

^loao aro best nude witK lon^ lnpi>r ahtirp point) like the 
tati;^- cif n ruurjtl file. Iii fool, a I'^f-inoh or 1A-lu<.>1l nil'lnil 
tiki n)[t> iit-il 'ld)«ii vnll uutho on exwileiit ftxin^ eluiiel. Fur 
flxiriK thu Hilkr tu muii tho auldcr seo Flgr- m and do- 
euriptiun. 

Cramp op Joint ttop holding Upright Joints. 

Thii ii illustrated nt Fiig. ItCI, Tliia ia a tool which tha 




Pio, lid. 

plomlwr OOD nudl;r ntakr, and one abould bo m em; 
pIunibM** )Aop, iw it can hn fiaod in a vioo and navce a lot 
nf tnmhlA in fixing work. *ii<A aa buaMn, uniiui lininin, 
mnk*. valTiM, pipM. fto.. whiUt tlie joint ia beUi^ made. 
Aiao lee BoBi and Uuioa UaLdcr. 



Making eopp«r Bit and Blown Joint*. 

HuTin^ prcpMvd four joint a« dirnptod, nndftxodit ait at 
L. Pl(r, 1 1 ''. with a ^acc betw««i tlui lliuiyml luwt of tho 
holtom pip" imr. iroj-, alwnt jin. of Mldor, nul •«■ nluut 
aoldiiriiw It. Thit fint thinje required is a holchrt-lBt. 
TU> toM in illiiKtm.tcd itt Hk. 4, tibo at L, Fix. 12 ; but if 
you hare uu hntchi.'t bit yon uiu» dw Uip work with a b«nt 
am luiviiaK its pmat bout round to gr,t behind the pipt', or 
ft itrviglit-iMMd ono may umwst. na Uliutrnu-U at 
Hg. *, *o. ; l>iit tl«« tool will not bo found iw) hiuidj- 
to giet nmnd the i™?k i«rt« »r for awkward iilnom. Of 
cowr"^ th# fftw of thp inju niurt be Jiarpem^ to a .iiiit- 
uMf '•lixpo tor the work, tlie bmt shape tuAii^g a V, m 
illuKtrutul at L, Fig. \'i. oc. to nml"- thii. pluincr, to the 
t^pealMwa at Ui-r point <rf th.> «wh-wi-i>rlit iiaHtni, Fip. 
11, Tlw nuwt- of thf iron .-diAuld U' bRiiitftit tii a jiuiiit iif 
■bniil Jin., Hothslit mny K«'t lit- ■'"I if iirivMarr, ih(o. the 
miIiIm, bi ardn tn htuit niid liii both »ifl(^» nf tin- Imd nt 
onw), and aM roNNrf lAt JtitHi. Tin.' fin-o iimirt ^k 'wvII tiimrd 
■bnut jin. up and mi biitli .lidi.-^, Kuw put mmw poumJod 
libolE IMdu [*<« PoiuicUhI Rtvin^ round thr> joiiil, nnd witli a 
rA-rtfi-nuw'. linKt>t. tiiiiuxl-tH^v^ irvMi nv't a littlo untdi-r nil 
MnwiiH, tnlHniir i-Htt" unl to Imvp tlm ititrt dirt, in jrnur 
wwb nr nwn. fUriii;f iiiptlixt ■iifH'-ieiit nildnr ti> Dll in 
aiuund yunr jfiinl, niii tlic li"c of your in>n well iiiW> live 
Kilder (»rai:« thr nvinitu fur harinK thr^ point (>( tli« iron 
thUHha|w), nwrf ■r«J'*'»s'™" '"W; ntto float tha iKildDT luimd 
th* juInU wliii'h i» dwiw liv dmwin^ your imo (wlw^i wn)] 
boti xtMtilily TOlUid fmm onn aidn tit thi> nthtir ; thn jaint 
riiMild W li'ft an MnDodi a< hbt part of tho Inad. aa ihowTi 
at ¥. V. Ti)t- H'2. wlilrti in (li>ni: lij havinK flnfHririil hmt In 
vuuf inin t4i tftuw llu' niUlrr to flow frrvly. Afirr nil in 
(lonr. If yon bnvn made luurli ru«* witli (he ttoIu, take 
aniiw tuurJi and nib <>v>?r itmr j"int, or tie dirty pan ; tlii", 
if Aai» whoD 0\t tttAn k hnt. will ixifmi aaino, ud yon ton 
vlp<< oil aw-ay witb a muU pii^oe uf rag. 
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Blown Joints and Blow Pipe. 
[Ati»u* U»tp, Fig. 163.] 



A IjIuwb Joint U Ruid« m a luiniUr tnannfr. xxroptitig 
that in place of n IKm you uw a blow-plpo anr) giui qi 
ninhm 
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Bolilcr, wkich oui be danr- with a rar 
Fig. II7i(tbngmml ■Oiapx' of blow-t^pv 



lo nu-lt TOior 
littlc pnrtiiw. 
uaod. 

W%«D blowtu a klnt ue ftae Uow-p«M' *nldn-. Thi* 
■hould ant tcumA m. tn tfaUcMM. or it will uko t<vi mtidi 
twat to nolt off ■■fld«it aoUar. Bt^n by Ant nnttinB a 
Uitle powdMcdmdnmuadcoiir jdat, then take Uir raahm 
!■ the IcAbaad, and your bfow-piffin the richt: dieruiJiM 
■bould U w m p p ad l» Wtwn paper far Iwndlliijt ttwtn with- 
oat gTHumg yon* hand. Now li«bl thcat. and wilh y«wr 
Mow-pif* Mgia Mowing th* lUma «* the part* nf Uu> Inad 
lani an a Miflnlaiit haal to nwh tbt> Kibli-r. »■/ imt ri« 
ftM. Wb«a tha beat b nawtr upi put a tittli> mnom rmin 
on and iMKb th* Jcint with ihr wilder, and add mon' flrr 
to aarfH In — Ki ng off wnr aoUiT. Keep at thU anltl 
jvu Arid JmI «BBlnrat ht^t h> caq^ th« M of mMct tn 



flow and unite with tha lead; Ihmi tha joint is mado. Of 
cuuTM ^Du must Hue trtrj oara nok to g«A tlio aoUcr 
thniuf^li into tbi' pipe, Af tor th« aold*r U ja«t ivt, rubUv 
runhi.*! R'liind tht) jvint, and witli a pieoo of ray wtpo it 
ulfAD. Thij gieaae Mftcnt tho imb, and aUewa It to ooma 
avay, loaTing the Joiul \m» and clean. Some ph 
luo a Jet of gas, or at oth^r tiuiea a iiualt spirit^L 

tUora are ocorea in Ihu niarkcl. C^fituii aial joh 

pwple can always eupply yoa wlA aueh artJdn faco 
Fig. 16a]. 

Easy Fusibts Alloys, 
lisad, tin, Usmnth, mereury, and i^adium. 

Boss or Lining Stick. 

Tliut ill smply a niran n( wood mt with Ita rad tapw, 
and h> a abapc nuitabic for dririntr into a \Km fur holdinc it 
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to the rad of a pipt whiM uddcrinir [mtSTICK. Fir. Ita] 
i^trmnt.— Whon dritinx thir hom atlek into linbfa W 




JOLNT MAKING. 
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tatnful ii<rt to foroc own Ifce projeptinR hoin or top end oi 
tbo Unin^. or ytni will tliul it too lar)^ t« cnUr JW platm 
wlten nqu]]><(l to Ih- Hr.'n'n'L><l up. 'flio priijuclln^ tfi|i end 
of tbo limnti: "piiki^ii tjf t> nliuw-ii wtitTc Uio lunu tntem Uie 
lining in Fi^. I IS and iiUive F. 

Boss and Lining Holders. 

SomctimeB a qusotlty of •pilla or RplinU am out about 
Sitt. to Sill. loiijf, BiiJ pimhnl ftnriljr intu tlie bcwi, rmy *iii. 
ikruu{;1), and Uitn the raiLi intu the pipn, wliiiili wilt ioecp 
Uta KisB Htviul}'. 

On rufcrrini; to Pif;. UHit irill be sc-™ tlint tlir Ifvcni 
OQ an ftzod in a llnu vith flanf^ i, 90 that In nuking it 
man Joint, ihv llii[if|ri> I Htaiid'< uvnvw Uii> [iip« ; tlic Imhi, ur 
miau F, is pbu-ed (jTi:t llit^ IfviTu UO, Uiu ixniii'nl jfiec** U 
b tbi^i Hcn-'wei] u{i iiT duwu. ki ili Ui It-L llif li'veni G 
ahaw tliTuufrli a liitti' morv tlinu lialX tlie liolt uf ttiu pipt- — 
tibal !•, in « liii. [>>|w hIi'xtu tlirvuifli s Q t>f nu ia(>li : by bo 
dr>in;r iJi" levr.tK O U »ill tak«' tinlj of tlif iTiwOi.' of th-/ jiipe 
Ht tilt' wid*«t |«irt. Tin' Njiriujf il i" [iruviil'.-'i to hold Ino 
nut of the llrunif up iii its plui^o, and n tuv of IiuIch iu thi- 
fl/iiiKC I to Biiit lti(< tlillcmit a1£('<< of thi.' iMip. Iii IIk- urnit 
~ litt jB9 Wiiiii; too HinuU tu itUuw llii- ppriuK H to jMun 

. KSJKBOIuval uiuvo O, a ntulwuv is pruriili'd. wliUilt can 

'tetoMtlJU WiuM luidertho n)w or hulMHu tlint t)t«^inii^ 
naj jam tfafough. In making a joint on a boat or tmlon, 
BttlMVidarndoof s nipa*. the aamo ncod onlj'tie opened 
to tint RBO ol the iaiiid« of the boaa, or other piece to be 
•oUMwd, u (li« h«ldor will hold the aamo butt«d. The 
not P, Fi|r. 118, can l>v hold up by opeiiictr n ^Itn- of 
twiiii! niiJ uliripin^ Ihi- lining; tlirouffh, uidi firiii^liiK tlic 
tw-uMiiU of ifin tvrinniip Andrminrl t>ii> lininir srtit'k im ut A, 
Fi|f. IIS, whitii il <u<ii Iw ti.Hl, nhii'h will hold up the uut 
froitn the JMut whihi brmg made 

Wiped Joints (Preparation of). 

By the appmitio? thnw jmntn are not ao Mudly maiJo a« 
with. Ilie comitr bit, but with jiractici^ you irill wxin mi 
oror Uip difficulty. In tlii> ftrnt piano you will prfipnre tho 
nuji' Pud Bit yutt did fur tU" ooppcr-Mt jniiit, Mwptitijt thn 
Hhaviii).'. which luunt bi- UitiKtT. iitid t)in oiibiiilv pipu irtU 
not rniuire to be opennl uuiti- no widt> ha ht-itm-. litit >■ 
dhuwii in ini'lioii nt K, Tin. 1'-"- ^'''^_y'"' *"' ^^^ 
Qxv nude and dinulfi cadn itiv nuiprd off. Thin i» in order 
Uist you mBy boTo • little mortraoldcr arvtuid the jviat 
without eit«ivdiiig the xju of aanw. 

The Soiling. 

Kow boTlaic all ntt and fittiid, ynii wilt rrqiJm the mdx 
of the papni uMn, iwiil fm- tmm grfaar «t oil [fur this «>• 
Soiling Soil Pipm, Ac], Thiji i* dune bymbblu)C a IJttlo 
fhnlk. whitcninir, u>)u4, cArd-win*, or ftlaOT-papcr OWT 
Hfuni', nnJ wcU mb it oil with im old foH or anything «l»6. 
Neit ihi' iM>il uuud^ or taruiah in a very imiKirlntit thiii;f 
hi trfpnlioiiilii. ai]Munlly to the nuvii^*. Fur K>il inakinje, 
aw iiHil Taruiab, &c. 

SN'hnn patting it on it miuit ho Htmiicht, and without 
4aabtriK your work all orcr. Cut the nlicc triic. for noth- 
ing looJu worse than alorenly noilinif. Soil yoiir jointa 
fcon Sin. to bin. pa«t thn itoldar Uha. Upright joiiit* rMiuire 
a laagti aviliiig tlun undertiaiidvd jinnla. 

Joints, Considered. 

Itsnntr all yowr wnrk prppar<wl. flu thii j«iint toffrthw n» 
ahem at tb» Miction. Fig. IJO, whirb in ■ round jnint to b« 
made rilbrr iipri^hr or imderhimitrd. Yoii »pe at K thai thn 
(Lt». but a liUlr nuMH ia left for the wilder to gttt iulo. 




Vmhj plnmbcn close thin; they cannot do a worm thln^, 
aa it i« very nwful in ioiDt^middng, At Fi|ot. 121 and 
133, yoH see dlagtsma ol long and ^urt made jointx ; tliia 
iahow theioiiibialiouldappQar whimliuii'h'4. Ftp. i^] U 
a abort anu Ftg. 132 ia u loaif jutnt. On I'xnmininK the 
aeutiuii. Pig. UO, you will aauae thn (lot.tcd lines II I, 
vhidh idwwa thi! oiit<T lini; of thu huIcUt on the Irm^ jelnt, 
and FN, tho outer titio of tho amiiU joint. Tlw am&ll 
joint docii not tiiki; the nnuiitnt of (oldcT of tho loTfR) joint, 
and an further Exumining winie oeroiu th« oi'9itr« of joint 
at D, you will ptrLi-iTu uu iijuiil t!iiekti«oi of noldrr ; thpre- 
fure the joiulB an- equailv- utrunir atniM tln> iirtiml Joint. 
Tlii-nr in uiK udmutn^ with the lonn joint, it i« eiwier to 
luukr, Wauee vua buvu a luit^r iiUAiitily of Milder to play 
with, nnd whit.<h letain* the heat, and abo for xniiUl joiut« 
you nr» enabled Co ui<« a hurg^ cloth; it« Innntli ahici 
n>[id(-n« it luaa tlablo to iili«w Impetfoctiutm lu t» rmindiKuw, 
&o. Tlie larije Joint kIiuuIiI be timt jim^ticnl ujion. and then 
tiy to nduoe aame. kiipinu in mind tliat thr iiiitr* thirk- 
uea> of aotdcr Ea the pniHiipal point to wnti^h. The 011b- 
etance of eoldw la maernlly nlioiit tvrivc the .'lulmtncit.-c of 
the lead at that point, not tDcn-ly fur frfrmfc-th, but for 
other plupoaea to be esplHiiip-V tlvrry plum^irr «hr>uld 
know thnt Holder in niui'li •llToIl|J^'r ihiui h'ltd. tukinir it 
bulk for bulk : ntill thin Ilik-ktim-ii'Mimot, Ik- mmk tlif> nilti, 
iiLiunimoh tu hiiiif wutrni an- 4thiili')n-iili- or iinpn^jftiated 
with Lrou, &L-,, ivhiuh ruadily ikttaekn the tnctuhi rnmpoMiiK 
thueoldM'; in fluiTh cwH'ti yuu must une iliiwrction M t« the 
aubetasce of metal oround your Joint. 

Shftving for Wiped Joints 

I hare before refiiiyJ Ui nhniiu^; iiid of pi|if^, but na 
tlw wDpuamuM: of tin- toiiit iiiui:h dvpt-mli upun tlir nhnviuif, 
I wiU girv you tlic K-n^rth-< of idisvini( (or two or thi^ 
different sUod pipie. The ln«ide pipe lihould be nuiptfd nil 
aa at B D. Fitr. U4. Jin. iJi leagrth fiviu vutude ud^ to the 
InildH ed(,'e of" die pipe. This i* known an louir ninpln^ off. 
and Is inui'li iVil" bi»t, and jruikta brtLct work : it in well 
illuiitrutiHl ul J, Fii(. ISO, Now (ur ut luant until you hiivo 
Iwrnt your phuvinf; lunKthx) plum tho cnda 000 into thn 
othra w> a« to form an ^'Usy euntiiiiiouit line of pipe, and 
mark thu «harin^. For a )tn. joint tlu- ahnrinfr, f'^r "nxy 
Bud ^xkI looking wipiuur. nbuidd Ixt 2jiii. loiiff ; fur {in 

1ii|H! _*{in. luujf ; for iiu. pijKi. 3ln. Hlturiiif; intikn ii middhnir 
onK Joint, but iiiunt Loiidoti pluinlnTi nliiLfi' tJii- joint .Ijin. 
louDc; Chii'iuiiki-!' BtfoiHl l»ukiii){ Joint, and tonirnfpliimbm 
in eiuiier to wi|>e. AI0O HhH\'e l^in. pip<^ .(Jin. lonK, liio. 
or 3iii. pipe from 3]in. to 4in., 3in. pipe S^iii. Iouk to tin., 
ilu. pipo djttu, ^iii. p>[)(< ^Jiii. lit 4iii.. Eilii. pipe lin. lonv, 
all utliprK tibovpuiuy )■.- thavtiJ 4in. K. FItr. I'it. and K r. 
Fig. m, iilu-'tniti- tile -iluivinjt line iin llifmnlf end. whirh 
on uc'iiiiuit iif itf- i-iitiTiiiic till' ft^iude, aiir (in., nlmuid \>o 
riiawA tliiK iiiuob ioiixrr [■•.•e tin- »iif tiou tp.nu H F to I (j, 
¥ig. 130}. For lu^il pipeN let the male end enU« Lin. ot 
more, ahai,*« the Jutnt iiti.. ot more, or if you n^uire a Ionf{ 
joint, from SJIii. Ui 4iii.. ao you like, but Mn. work hiu a 
t-rry uuod appeAnnee if a fair aniouiil 'it Holdt-r b«' usnl, mi 
afl not tv luidie it loo bulkr nor too " HlUiiny." At Fiff. 
310, oil tliL- kft huud HiJi> of the larrel (baiii, may be Hni-u 
a h^bt or ■' •kjiiity" joint, but on thc' right hand aide may 
be seen a very good plump- lo< iking joint. 

PouHng Stick. 
Tbi* it nnly a picco of deal IJin. by {In,, about lOLu. to 

min, hmft, nnd httvitix' » Knitvi' •■iit liti, widi<, and Jiii, to 
Jin. down rJw> wintni, frmi nenr thr liniidli> Jiiri, for, JUiy 
Gill. Up. Ihi: lioltom [wrt U ahH.pi>il like n wvinp. Thi> iiw 
of the [KinrinK utick ia for plnrm awkward tf> get at ; nUn 
for (si.-iti^iB. I hrivr hcttii thctn uwd for tnip-work, but 
think vcrj- little of it. 
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The Splash -Sttok. 

TUthntSat^ -rooA, about 6iii, Ifnfi-, I}m.wiil», {In. to 
Ifa. iyak,tlnip«d for lioMinii. !v>mo niw in-m, but I ilo not 
ukvit. a> roil >ir>> HDt u> iifnttf')i tbottoil nlH thaluiwl, thuU((li 
imn in bn't vhcn anUlat i> uiuxl v«i7 hot, u the wood tlitn 
g«tii burnt auil tnuukm. 

The ClQth». 

I do nub know any tool moiv importaut tban « gWiA 
clodi, and ncM-ly «U our bMt nlnnibon pride thomaelfm upon 
Wpingn KooilolcsDttoalc. It»houlJ bentAde u fellow*: — 
Tokft a piMO of new molrakin or fiuttinn ;th» former in tha 
boat) of miM)«nite thlokneM. fnr iiii. joiut, 12in. lung by Oin. 
«ide,tlwafolditiipotia«idciin.; t>tc-Ji4iii. ugtuu, ftuda^Blo 
4i[i.: tiiimfoHit !Tii}ie aiEiltllr. wlnchwilliDukcjuurvlotli4ia. 
Inr llin.,. luid nix tliklcuunc* thick, Tliin in ihuIjlIiIi- fur ^iii. 
OT jui. uB<irrluui<l juintH. (Some plnmben ]iTofi>r a tliin 
tJoUk . Ilioy lik# to f^l thn metal, aho th* heal. Iiut wiili n 
tkfek eloth fim can wipo tnirr]. Aftrr thli to duni!. now tip 
tbciagyed eitdi tokeep it fn>ni t)|H-tiiiiM. Tlirii iul^U a1ittl« 
lalkiw (only Just mult it, not liiil it to burn vuur liirtli. an 
maiijr ilu'i, and pour a little oa one nide, und llic i.loth i« 
nwly fur wuT'lt. K(H>p to thin aid*, oooasIoiiHUy nibbinfr n 
little tu»c^h on tM« faco m<1o. K tJit olitth if loo roiigli. rub 
ft little ahftlk ujwn tho fii"i- The iiwi o( ttiu t«!low i« In 
pvovent llio lolmv tram rtirJciutt Ui m buntiufz the eXoih . tt 
■In in'^tr— the aoldcr work nuiiutlily, Suiiii' i)!^]!^^!^. 
ailer the olotli tw ham In unr dir b cuiuudi-'mLIt' tiiittr, I'iko 
tliMu lu pk'Ci'e nnd wanh in hut i«jnp«iid» nn\ iHtap Ui tlnor 
Uie dirt Mid m»l«i Oir^i »oft. Bud tlclciiij^ ia iwort hy n'lnio 

Sunbon I in iiu't, X rnuvd to um thU myiM-lf. but diw-nnlnd 
when I Mwtho hetlt-t innUfrinU u»«l : mmxtt plumbernpin 
tlulr obtha togeilur. but if tbi> cloth i:t aewu ll worhi 
Anur mdlKMtr. 

P. J. DaviM' Cloth Table for Dltferent Kind* or 
Clotha. 

ThU Table U f«r K iDodH«t« thJ^loMwi of rut«rial ; if 
lluL'k, ouo ihiokneoi lem. I'luUriamt ■' to bo mnde aa 
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OltUrn Cloth. 
S|hi. x Ha. I 8 u> 10. 

Tr«p« and Odd* and Enda. 
M^ K 31a. I 6. or Ibe ( dalli. 



Sow tho Sin. and Qln. rlotbti all roond, anil from conurl 
comer diay>ii>>ilj'. Wlitn working I'^in. to Iftln. 
imdcHiundi.-d. Lniyor cdothii ars required, and an 
tw»'biitidL-d.«r W li'a plutaitn, Bofom jKHi b«gin < 
joiiT joint, Ktoi) taa enda of tho E^pM b> provpot di _._^ 
whioli will ma^o a <nay gnait duntenoe whan jin an 
work with the m«tal. 



Ceilapfl, or Soldef Ontohers. 

SuppMe yon tiitTv yonr joint iipHftht nn at Pig. 190, ^ 
will require something to oat(^}l yoiir metal (aoUiv) : tlM tt 
jou have a piHw of wwt lead bitnrlr, out a collar, wkddi b 
geiiemlly inade by catting it nttiud or otbenriM witb a 
hole ill the ocnCra the sin of thi- piiie ; if too imt^ge, pack 
mimv TWwspajMit botwoon the ci>1Ut wkI pip*. To p«t th« 
oolkr ijii, n vtit fniiiii tho oritmdo to tha hole la inado, wUA 
cTiablM you to slip Uio collar over the pipe. Befcn flxlng 
It well mil same, and tic a mece of nriu^ round iba fifu 
aa ahown at Fie. Uft, whicii wiD aupport \h» ooDar and 
IMviiTtil the wider running tfarongb i lo mnport th* oo^l 
aidtpoHoftlMoolLu', tie your GOmManaaaBbwwii kI U N,f 
and the mai» «f tho compnuAnt wilt act aa pmpn, botii i 
oonpaawa to hand two j.i<wa nf atit-k ti«d accoaa the pip 
or an Iron ohJwl nr wmu drivii ilriri-n into llw wall, kn^ 
wUl aiuiwer : or the ends of the collar may be out lot 
tu a loujgr point, which will allow for the e-uda to lap onr. 
Diiil mj fiFrm a kind of tio to koop the ooUar togetho': tUi 
eliuiild alwiLV* b« done, vma tbou^ props an iiaed. Ha 
o<>Uitr<thi>uUba|iuton MahowBalFU, aal«vel a*] 
a« it u much better for patmg jtnr nUar i 
bottom. Whoia flx«d u at TIE. the aolder dr»p« < 
dots round tbo bottom, und la at thaaa Ten dHII«^ 
remoTo without tho iron, as it oooli Hooh ^ufailcr wiMn 1 
d taaall body. 

Joint Wiping, Upright. 



Boforp you begin to wipe yoor j^t aton As mda 
your plpm lo prarent dmu^te. " 'Hte taelu'a T 
it :" u tho ury. DuTing thia time rov «bo«] 
clo^. In thl» coee, for a tin. opilgtit joint, Uw «iae !■ 
2(in. hj- Vjin. Thih ini:'t«r>i )u<r«; ywa gtro ynarcAotfc la 
tbo BMto. who will fret tbo fa<v> mde warm t^ bol 
ovor the metal -pot (or. if yon oan trnxt him, he m 
your olotb tor you and brln^ It ready wum). Take i 
that id a DteM of old carpet, 91d. long or ao, to boU your 
ladle witti, then take yov ladle full of eolder aad art la 
Rplnehiit^ your metal oo the joint with tha eplaah-atiok aa 
Oiowi) at H, [, J, K, L, K«. Hi, laldng eaia not to Imn 
t^o pipe with tho wider, that la, by iiptMhiBg too raaeh la 
one plaoe : look diarp aud gM up your haat by gHliiig on 
aa muofa aoldsr aa rou wvnt, and aa near tlie tbmjm m 
poaalbte. Keop it alive by woildag It up w{tk tlia ai^aah- 
tiick. If it dropa down puah It up anb with IbaaliDli; 
wiirtn it up with freeh ai*tal, keep at it until yoa Itave the 
joint to look aa at I, J, K, L ; now lake aao&OT hadla ^ 
hot metal and eplaah It up the aoUlBirBbDatand rmtiidBL 
To get n little more heat on your lead, keep lylaalilaf 
and patting It up to (be proper rfiue with yvur iplaah' 
atlok. It is jufA not enough; sow uko yunr olndt, wall 
hot on the tare ijdo, in the left hand, and with a ahatp 
•WMp wiin quifJdy and ulmn round the tup and baolt jput 
of the len hand ridoo4 yoitr joint, then tha boltiaa. aatt 
the oentK : ohiLBge handa and do tfae oUirr iddr. that bk 
tnund I K, and flnlidi bf w^fag down fmm B tii 11, ami 
tran H lo R L. and your joinL la dime Vi*bib« hot, fmit 
yow metal «o that it will Inan- thi' pipf . Yam at fiiat will 
regain an inm for thia work, buL kvcp pnotiasjE aalil y«a 
eaa do It witboat. Prar wnric away at tbk, mM nnfc 
tinea aa jon ona wifo oo withoat aalnB, la |t)a«^^i» 
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buttur hipreftfur, Tlte timo reqaired to mitke thin jubt ia 
ntiout one and a-haU miniitM. thnt is, getting up >-uur heat 
■nd vipiaf; inuluiled. Tha irijung oloa? filiuuld nut vxwvd 

20 «c«uDiIa. 



Tln-runnlnt Phflnomonn In Joint Making. 

Why dil I reoomniMid yon to wip* ronni tho lop of yont 
jdUit llntf Thin may tKcm n pr^iiliiir qucsliuii. I)ul oue 
wbk-li yuu ^aold dow bo nblo to nnvwcr, fvir, liijWft'Hr iliffi- 
oult it mi^bt Hp[icitr, it, iicvorthnliiu, ia \ci-y i>uii|>li-, wUvk 
Mil be rMMOea ont m follows : —Tho tin 'being coai«r to 



joint< after ynii Imto nintid tlinn, iti jrou will often find 
tJin jiiint to bf briRlit, uid offTt littlo t«abi. m at L. Fljj. 
125, vr urm n little £iis bnifbt bond mny be socu nt lldt) 
lover jiart «f tho joinL JiM>tiMr tcamiii ii> that tlii> riit- 
plus eatdtv round the bottcan alw»y» tenda to kocp Hut 
port Df tbo Joint bot. 

Overcasting. 

[TorlhU.MMpi^. 133]. ThiMwurh iiui7bedonBirhonyaa 
aru ufniiil diut your jomtu nut nounil. SametiniM Icomon 
wkipt tliia vtj'lif w ui to luoko ran at iiiax work. It it 
aIm V617 hanilf to bv i^Uo tft ginso tt j^iol uwd (or bot 
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rui. iw. 
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f axilt tban thi> looJ notanlly 10 >lwii^ whon in tbn Rtatc of 
^■lUiw, Xcrpl in & nuiro fluid oonditiou, nnd by j-our aon- 
tiniuiUv I'll'iiK "■> tlii< m-lilur around the lop pArt of your 
jaint, tit* IftA liv jin ft^vTier hanjpi ur rtblw uii. wliiUt thit 
nuco fluid partti'lcc of the miIiIi^ luitundly fiiU t" thu 
lover part: thu nmitnini'iiiv' la thut tbo ■□lUiT TiKm-fi thi' 
top part ol (bo joint bivnniRi tmirixT, Mnd caiiHniiiiiitl]' 
«rt« quirkfT thna that round tha bottom, and abould ha 
wtgei &rM. T!hJM may bo oCtua iwtaood by gjtamining your 



water, but I nlinnld ttay tlut in Tirnidiin yon n-iU not r«|alTp 
to ovoruuct your joiutt, lui vrua thu ciutniu in tlio time of tho 
old arolub?(>l, Vittuviun, ■ bimdivd _v<-nn« l«T(iitT (1iri«t, but 
wliun in tliL- eriuiltry you nuiy— tlint in tri my, whnn your 
huIJlt hiu to ha iwcd vi'ry ufnuwi. Thi* overwutiiiff U clone 
ttn f<ilIii-»: HuppuBc yDurHoltW tn hofbnritf Uita utd ono 
»f tin. till' »ild<3' would nnt quii-kly nnd bo voypOTOUa: 
th«ii yia will wont on iron to wnnn ur liYon op jour Doldcr. 
TliiMuuac irou will deyouroTcrowrtiag, u foUowv: Iluviu^r 
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•k^ied roue joint, well to-ucli the wuno ; teko tho biwdlo 
pMt of me bsQ cS the iroa, oiu) rub it fraia bottom ta tup 
of the joint, aa from O to P und (J. t'i^. I'J:i, jiitt ta (cln^^ 
Clw Jotnt: thni bring it down it^in thi> uunti vnty ; Diii 

Rtna the (da**)^ "^ ribtml limv wliiih *)iouI(l Tint, rircnd 

hait ma inc£ in width. Ntxl do U, tukiriK mrr m Ic-t thi< 
•nit«r liuc cut th« gbuo pf O ; next d» I, J : U->,-iu iit the 
nthn irido Hud bring rmmd m hX L. M, N, U. nuu lininli »t 
K : or if yoa want it bi look cxvn nil ruuiid, lic^ii ut ouo 
|ilac*> and )cn all roimd uutjl yni iMiuit.' in wIiiti.' ymi lie^ui, 
Iccrping an eye to yuur rihW liii™. 



Fixing Joints and BoMei on tho Floor 

It otlm huipporu thikt you vitl hav* to nakp tkifl 
BxiDg your work on the floor ; yuu eaa tmMj got • 
fiaintc fur uuilurhanded Joluta attahoira tat FIb. ISO. a 
t)ir- pqjM is ftxed upon two OT moiQ bloolcs, moks, ftc. <__ 
uU» fllivwn »t A. 9, FEk. Vi9. Hera K i> tbs lc«d ^ph 1> 
II jiec* of aqiuire ittioc ranuded lo a very o*ajr ta^v, nrf 
ftttnly driven into tho Immh. O. The pipe in prppwud ud 
laid to a horiaontal poaldoi). and the liuai BxwA aa idknrB. 
NOTICE tliat the f»nt of the briuk ii tiltod at S alt dv 



WOOHT 



BOSS ft PIPE 



anicK 



ilOINT 



I' 1.001* 






aoKS 



aRicx 

B 



Fla, IX8L 



Internal "Joint-Wiping." 



In aonvp ookm when nnriirhtor uuilrrltsiuded Jointaaro 
m]tiirt<d to be nuidc. it will W fuunJ biiiJruulii>abIo lo wi|>e 
knumI the barh af the pipe ; for iiwUmiv, BUtpuBS you wiut to 
wifv a 4-inu3i juiiil rotuiJ n pii» which wbh ly»u(r *ithii. half 
an taeh of ■ •>oi]tii;it>.r wUl, it woiild beiaipflaaibli* for jotx tn 
«lyoiuhand roond. In thif nun prqMW ynur joint aa at 
Tlfpi. 128 and Vil, m tliiit voii mny wipe hall frrnn th« 
innda, n at S. Fiji, 127, vliiili in dunii br cutting the pipe 
In haai and nptminR anmr ; cif nmrw you must work your 
pipeoutwud nl the juint, bk lit K. ^, D, M, Fig. I'JO, to 
wip« jrour Kuldcr fluab with the in»ide of the pipa. H, I, 
ahowa tba aoilin^, and E, K, O, D, the lead kia Opsn, F,P, 
the eenln of tlio joint ur lead. 

Haring '"'ip'd th« inaido, eitbirr clixe tine openlog Willi 
ttw lead £. P, O. I), or, an b> taxu-h the beet, let a Ireeh 
pieoe in, and wim it tborv, an nliown at N, K. P. Fig. 1 19. 
When pTMctioaC UN a dwrt nmndrel. Wbi-n ■Ising' >}>• 
door part. N, X P. ^- 119, be nuro to hsire the WMtev- 
way free mat nii^ f^p*- 

Undeplianded Jolnta. 

! Jetntit are aliown iiMde, niid »• tbe^ ahftnld he 
.' U l^jr*. 141 iumI Vll. Vnii ]>n>par< Ihu enda aa 

rAo tw iTie Bpriirht jotnta. anil lu tihuwo at MKtion 
B. r\g. 110. aad aim Nbnwn nt A. It. U, in the dera- 
tJOB, Tig. 128. 



fix in. 



Bare pm tee the mfie prenuvd, aad the >oit>l fixed in a 
<><"">WBd«ipt«adr(or«aUating. [jW tig. 194.) 



ftonr. This ia a oanUal phn for keasbv u 

forward into the lcaanl|)». WIA«MB.<|i''j 
winn, wx^ht down wio boa* and pipe 
Somotiinnt Jt will bo nepcaairj' to luv« fonr brickn ' 
if you im> lit work on a. htiilding, ia no ininUA lo 
when in the ahop at work luo the noU pi|iw 
nnthtog better bo at band. 

Fixing Underhanded Jolnta on th« Floor with 
ChlMla. 

If neither brlnha nor blook* be to head. driv« 
ohiwh into the floor, and tx the joint aa abonra at Fig. 
bnt horizontally ioatead of iipri||hl. 

7%M joint iUnttrala Ikr ^itt wf opniimf iXr hint thlk a 
itdiftkapid Urmpm ; tl it Ua tmUrm, mml ■•rai'i* lit whr 
W^ atnipify. Tfm ra4piiu vf m ate daw (aa Omi . Un 
■AeoU h€ M fi«f <A«iri «f K, B, F>g. 1». 

Making Underhanded Joints. 
[Sm FIff. laa.J 

nr*t place a malt pieoe of paper imdw the laiat l» ' 
ntitdi the aurpluB solder, and b^Ftn aaldning aa lallow* : 



Take thu fell in T..i;: 1. and with It huU tW ladle 

thrreiMLrtArnUolaulilur. Tu mm that U b aol too hat, Ul 
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Umi bairk »f TOOT linnd within two iiit-lm or m of tho mider. 

If it ^mcttfhuTaa yiiur hand it U too hut ; If jau cua only 

jiua bold jrvur lund ttt).i diittntiw air&y vitliuiit pain, mo 

it ; bntif jrou o«uiit)t ft-*?! the hcot, it is tijo i-uld. ThL» U 

iwwm known by n little pmctice. Another twl in Ut tjtk« it 

little ]Mei^ of TifWipapttlind imneiw It b«luw lh<>mptn]:if tt 

bluBi iiwtiintlv it iM too hot : if it InvwRH ()ulL-)c)y »-it)ioiLt 

buniiD^r. ««■ It- When rnii bcyiji lo puur ywa wldrr 

upuii tbn jiiint, di> it rrnr liiihtlv. liiid luit tuu iiitich on at n 

tunc tu onn placn; but knrji th<! ladle iiMiiag bwtkwardN 

■ml (orwofda, pouring froai E to J, Fig. 130* Rnt on oii« 

dda of the joint In tlto othat, wd fmft «nd ta m& ; b1m> an 

Inob or two un tlio Miling, m nhown *t E. Pig. I3D, on 

pmpciw to inakiT thn pitw nfoo aud hot. and to the «ame 

nnt ■> tlie Mtddnr, Tho furthnr in rfMon tKe heat b run or 

taken along tlio [apn, tlu< better cljftiiCKi jou wQl h&ve of 

nakii^ jrour joint ; hcnn? one n»non fur tlie long joint, aa 

w« •Euwn at yiii. 133. Kcrp pouring "irajr, and irlth 

jmttr left hand hold thr cloth. C. to uitdi the aalder, and tu 

noaa tha «wno tu tan tho buttum of the Joint (eapedaUy 

looUng aflar UiM iKittit in birgp juinia], and to prevent tlio 

soldrr from dn^qiing dom. 

NiyTica.~Thu olotli is nhomi at FW. 1 3 1 a* it ■bonid bo 
beld wlwa tuning tho bottom of the Joint : it )■ Kunirwhat 
bulgod or baffged. Hnviiig h mhuU qumititjr of iKiiii-fluid 




tva. m. 

■Mtal in jour doUi, hi%ia to work it about the hottoni of 
llin joiul. niid np tho iddm. 

Ili-rr thn olotb M well ittimtnitnl. nt Fig- I3-J. It ahowa 

it Iviiig wnrkiidtip fmtn thi> bnttjnn townril* the (np. whiuh 

\ iltouldlmngnpotlionof tho metal withii, Kot'p puuriugoti 




no. i«. 

freak Btital. siorinit ymir Indlp and oluth from «ldo lo lido. 
and hv Angnt* ip^ ihr «iIH(t niiy aiid noft; luul a* the 
ntelal Lririn* loforl ohaptk], Hmt aud bulky. )cvt tliv shape a« 
nivir aji (iijiaililu. takiit)f <mrv to haw it all wifl, and whvn it 
in in tliia iihiipu and in a lialf mnii'lluid Hetting; ocaulition, 
tfuioUf fml Am Itdhfibttii mid Ao not Map a Minond (or ui_v- 
mag, Wt with ;faar b-ft tuuid nhapd thi* side ui vu'ur 
joint, alw«;nt faegiannut at tlu- dutiiidc*. or at that '\MTt 
aurxt iV iw>iJ_inK ■ tl»<--o take jwur cloth ill tiic riirfit hand 
and ti" thi* udc, Jimtkiitg wt iXt tvpi titea, if jtm Iulvd a 



mall joint, aaj. up to 2in., and haro bxon tjuiok with ytmr 
Bolder, it will nut hn tt : tlmd kitf Oif doth a lisbt run 
all round your imut, and thin will makn it look hke ■ 
turned juiut. If it is nut <jiuto clciui rub a little toueb 
niund it nnii wip« it witli a psoou of oloan rag, or a damp 
iponge will aaywfT inntead Of the toocfa and ng. 

Sumo pluinbcn'. tdtrt the^ hav« abnped the itnnt roufrhljr 
Irulgv Ihu L-luih [na Nhuwu nt J. Fig. 133. a* hnld for wiping 
u rullixl. and nimj iijiiight juinta]. iind wipe or finish oil the 
joint. 
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no. in. 

After a Kttlo janotiwr you will hn ahlc to wip<i your jflint 
without Nhifting your iilolii (mni oiin liund into thn nthw. 
Alluw nil- to mr Uiat thp u-n^t of juint making in uf^tin^r 
the Wd ti) ihp lii>at nf Tuiir mldKr and by nmghl)' (Jiaiiiiitr 
thi> nuldrr nhilnt inlhr«i2nii>f1uidi'tat«. oraanninrplunuxitn 
dif bv kn^niu; tlit' uutHdn: of tlic noldc-r on the Iootd round 
the Kiiiit until thi> joint i* luu<h<d. Tlu* in the nioirt cxptvt 
■letbod uf joint nialciug, and h done with the loaal qnanti^ 
of aalder. 



Olailng Jolnte. 

Some plumben lu^lut Urn joint rnry roughly flnrt and let 
it jiut M4 (with rt'giinl tu BoandacM. it ianot'Uie wiping of 
a joint that gins it niundncnii bnt it ia owing to the metal 
he«ng aolid ruund thv joint, whirh if » done nocd not ba 
VJpw eS\ I afttr thla thev lAk>^ n ludlo fiitl of Hcmi-fluiid 
tiuital and poor over the juiut. und an iiuii'kly an pniuihl^i 
wipe it OH again. Thi» kind of work Umkn px''i<«lingly 
bright, and la not Mktiy tu be uoruua. A gaud joint ahould 
iKit havo a maril of the oloCb Wt on it, but xhnulil nppmr 
u though lumed in a lathe, thuugli it ahould bi< done tlw 
fimt lime of pouring the metal i>u., if evorytliiuif goo« 
■mni.lJily. 

I nmy liere take the opportunity <'f utatiug that joint 
mnkiiitc, likt' all other arta. Rquin-n u cuiuddetabla amount 
of pnii'ticc, and <t*ii aftrt onoe btiiig well learned, itia 
Very caayfor agwJ j'lintiunkui tu ^el out uf praoUce; hut 
it Khoutd bn r*n limit ■•r<'d llial thin i' uu riDune (or the 
duffing warkman. fnr Ihii pliimbw who haa Leant to make 
a joint prnpi-rly, and wlin maybe out of praotlee. ean ahmr* 
bi' tiitd by ihi) iTirtnmnti'' atyle in whlA he mea to war*, 
and will iicTrr find this to be an inanix^nhle luffioul^, but 
will naturally right tumaolfuftcT a noall amount ut practioa. 

RoKBd Joints. 

SnmMinm it will happen that yon will hant to nuke a 
joint (in a ■hnrt Vnirth 'if pipe. way. for liutanae, that yon 
wiiih Ii> wipr fl bow on tu a uimc 4ft. or fifC. long, and yon 
wiali to tudu) the jwnt bjr roUing it wha wtpltig', bare yon 
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muot fix the boas witli nfSDa nr epUnU, or m •bown *t 
Pli;. 1 18, to bIIuut till* wiirk b> Uud ulto^rothcT. Fix the 
joint M ^own nt Fift. IHO; hiir»> the piw i* tixwl uptm 
thnie pi««M of <|turteniig. T»Im > ladli- <>f NiiJi-r aiid pni< 
end M foa did witli the uiid«4iandi<d fuint. Ai hduii uk 
the heat iaproperlj got tip t»kDthi>>li>t}i iti t)ir ri>rlit tinml 
•aahown Kt Pi^. 133. und turn or niU tlicKiid rvund with 
tho Left (ixr ^ your laboimr to turn it for )•■<»] ; itt tbo 
MiDfr linio hold th» clAlh in or botwom the tinifm to lu nc&r 
Iho shnpo of the joint hh yau ['uii : k<.v]i tl»< (uri'-liii),tT 
pniuli^f an one due or vod «f tho cloth uud tin? Hiouiid ur 
uiUtl finger on Um other ndo, to ■« to gut tho cloth am nviir 
tbo ahnpe of the jofait aa poMible. 

Aootlior mj- nf nuUdOK « rolled joint u br gnttitiK up 
tfa« Itaut lu bdE»ra ; taka the cUth in tlif' rif^ht hiMid, tbt' 
«lp« btiiiff cloMuh t» Ttni ; plactt jreur vluth, which Ik uuw 
odd hy tSa tbunib uu foniwigw only, uq ouo miJ oI the 
lolirt. Bud qtiioMj^ loU tfan pipo ttmy fmnu ^uu with tin: 
uft hknd, jwi pruMiti([ tho ctnth uthiii ihr^ pigw' luid iiljiiut 
ODO-Uiird up tho jwnti uuw quickly hnn)^ tli'.- pipe tijuimlB 
J0U( uid with the ■Mond nnd thiid tiiiK'Tv prvoa on the 
uaioD, otc, axid ^oicklr roll the pipe aguiii (rorn von ; then 
tMi» cr onooth dawn u\* rniddlo puK hy rulliii{|c Uio pipo b« 
befoiw. It miy teiiMMMry to c«;Mmi thu opL-radori ciac« 
or twice at iho end^ which tjl oour» y\ni will uouuiru b/ 
prKtJce. In flniahisjc tho joint thL' cluth luu}' Ui hold aa 
abown at Kg. 13S. 

Rxing Jolnte on Axl«8. 

Some ptumlwTa ew <n d««aptiT<' owr joint wiping that 
they wUl podltivelT fix b piooo of kadan pjpo on & idiort 
length of mandrel and nwko tlio uuiie to rcvutro upon 
azlea In order to g«t th» joint turned r«gularl; and truly, 
but I need nut ur that such work doM luit lif tor bU rva uin> 
quarts tho skitl to execute m that of > proporlf hcmI 
tuxkTh&iulnl jolat. aor should nuob work bo prnoliicd, nnd, 
lo aay Iho Ivturt, I lo6k npom mch praetioM ■* uutliinu inuru 
■vlaa thaii deomtion ; and fnaujr of thp jolnt< i-sliibitad 
■ow h the Hiwilh ExhthHiuD. South KmmwUin, for 
oofnpKitJoii iwiim, am made in Lliis luoiuirr. Kiid lamaurrT 
lo my that thare is a Urip: nuantity of uth«r wtjrk (.■xhiliit*d 
ttwft comuuid in a iri^il'T atrK^ wh)l^h iDirzpi»Tienoed 
jwdgtt look upon ut itTwvHmwiw of istranrdtniiry ait work> 
nuadiip, but whii^ a tbcf kiww lajthing ui the worit. 
ttaj would juvnounoo cxMcaUe. 

PneumBtlo Tube Joint. 

Thrw tubM tra mjuind to h» nuwdu ■rwy true at tlw 
joints, in ofdwloaUowtliB piston, oroante-, to pas on tt* 



Tta. ISL 

Joaimy iinint«rRiii4«d. In oiJor to nab rare of this tlto 
wtm'ptMj adopl the buM-joini. whidi U hunIk m iihowii at 
Vlg. 134. A. B ia tho pliK : M. n >l(oI mandml. vhirb is 
■Moa to iIm aans fanat as tlw Milder, and Mcartly fita th» 
lwlptea,Z, lUsJotBtianadaaafDUewai Pimtnutlia 
anda «t yoor flpa tliat tfaay butt hwrtlier truly, and 
ibava saiRa is lb* ordinnr way, tlMO beat yoor mnadrct 



to tho hcst of tho Btetal, or hot cnuutch to just htuwa a Ut 
of cotton < wiL>it*< ', rpiiii.!Jti1>cr Ni.it Ut Iiav^ it tuv liut, of yca 
will not hr< alilf tn kc^^ nny irintAl on th^ txttlom part ti 
yimr j'linl. 8iipLM)W' yoiv mandrel to be Jiut thcbsat, 
pliii-c )1. ill till' pi|K'. and harinir ttar«adl«d the rape Iktoogh 
thi' ni-il Iciif^tli. fix ihu radsof tlioaa pipes tocrtharwii' 
thr nuLiidnJ M, hull nny into each end tit ute pipr, I 
■huvni Dt I'^K. 131. So« tluLt tbo jvint fita prvpcrly i ifr 
junt tnp ttn njMA ntrts with yoor ha«nm0r ; thia 
■pn-ikd iho l(nd Iiit^nuly, and (tlow tlia open parta, 
L<) n-ipii your joint aa you did andvarhaad Joint* : 
i|uii-kly. iitid aa aooD as y>ou have fialabHl pour mm 
ou it, pjilinr out of a aponga or otherwiao. Tlila '. 
ytus: »«ldcr round tbo bottom, wbi<^ la the tootdqr j 
this varlt. bouuuitt of dio mandral keotiii^ lUa 7 
§oou KM tho joint ia thoniaghly aet, tiava tfa« 
dnwu uuL 

Gad-shaped Jolnta. 

TIrfcirc I leave iiiulfTlinncliyl jotiita, I wiidi to ahow ■hot 
lan-T U> wL'll di»i)nuil<-il, '"Ilic I'luninal Ptmnboni' JoiBt" 
Fig, I'ii is aa filcTntiua and Fig. IM ac ra aa aactuw., 

A 



jnrt Qia ahapoof a diifilnK made plumbo^a joint, aad b I 
w«ll known to mjuiro any dtwciiptiua— tn faol^ bowltl 
made ii a ptuzlc. 



m 



m 
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Porous Joints, and R«m«dylng the tarn*. 

Fig. 13< Dot only UlnatiatM a bad-shapad joint, but 
the mjatalUnltmi of porooa MUar. aaa h la twrt al 
UD oo m man to Cnd gooa>ahapod jinala aa porooa aa 
dunrakon; hmaa ono raunn why, aftar maldii^ 
joa AonU, whoa bat. mb rnxnt touch ntad a^ai^ . 
will DMrly always (tor cold wator only) afaiB i^ tiba 
and sMVeat «w«atibjf. Burst auldcr will uftat be po.. 
but taa real g«unl mmso u( noaooa jotBta la Ihm^A 
aoMw'aoonrM—. A ioini win oAao Wponvalf Uteaa 
iawoclBadtOoooM. Ikavaaaan Ow luodi (aHvi 
has bran fankco asunder) whro It baa [' 'i l h ii l iil 
Ihrougfa Um aoOder, andlbaedlsot tbsaoLaarwbi-^^^ 
of tha aana, ospMially after tho Jciut ba» bean eni la two. 
Of eoone, H ta no tiae to touoh a j/dnt onv if it b ftir hit4> 
watn pipa waxk. Hen you mnat alwaya bav* yam aalte 
ftBooDoogfa to pmrmt ■wBiiiuir. la <iim iiaaf ibsB. 

Snnwtimn im fofait wfll bo found to ba paroaa timvuA 
tho owBBor in whlob Iba aoMer ban bam aHiiignlMidv 
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tt)« plumbw Icylaff to get up tlic bont hy umn^ oxcMsire 
quMititiM at nwuT. In fact, •omn plumlKm think nothing 
of maUng it a pnvtJM t> um tim whoU put iif nietul. iukI 
tBln> (our tinwo tl»< timo thpj- iliniilil, br<fiiru they attempt to 
wii>e the joint, oftjcn unuing tJto hoat to nui Lhne timn u 
fnr niontc ilMipiptMistieaewatTilrlucliafoounoktiepa the 
joint hiit (or * loiifc timo, tlisnW iwunn? tfau netal to mu 
to tii« lomt part of tiio joint, wfailet the top part boconuw 
poor (n tin, when pattnianMR i« the roault. 

Anotlrn way in •which the metal is modii peiroui U by 
twiating it oantiDdBDy, and in tn<> large quntititini. ruund 
Oia joint, thli« workiiiK the tin to il* naXct vAgai : whiUt at 
■DoUkor time ilio pluiiit<(T will »hitp« l.lic! iHitiom prnli of his 
joint flnt, and tbuii tuld iho mutul up round the other part 
of tho jutnl in a lkal/-i:riu'.lLtM), nitti^n roudition. when be 
tuRM upon hia *nldor, nrnHfrmainff it Ht-'ht iiiiil Mt. When 
you gnt n poriiM joint it ran uftmi Iw sliippwl by bippiti^; 
tho oollalm of tiie wider tnntahcr mth ii smuU hiuoiaer, 
■nd thou barniahing tho joint. 



Branch Joints (Preparing). 

^nicao jftinta an iaad« tho tumo aa tho finiahM joinbt, 
9ig. 137. Pncood M (oUowa ; For amall pipm tiiko a bali 




, and bora a bole (taking utn not to lot tho 
r tho 1i»d on tho bock port at tho pip« or joint) 



In the pipr i>t Ihu poinl whtri' tin? jnint ia mjuirvi] ax at £, 
Hg~ 13S. For largd pipu, aae " fioil Pijw Biuncboa." 




Bolt, Pin, or Tommy. 

Th& bolt, or, BH it ia KJOMitimca oallod, tKo "Touunr," 
Pin, &o.,ifiaboin)iak1g. i31l. 



B 



FM. im 



Inwrt ihn pciint A ista tha hnlo E, Tift, \3ft, and in rath 
n tnnTiTii'T tlint ynTi oao with the hrimnirr kiimk th« li'vid up 
so iiA til niim- it. lui idinvn at thi* wxitioni B tj. I'i^;, Ml, 
E U UO, onil K 112 nod US. Thin ii> workol by striliiiK 
tho bolt at iJ or U inan upviud dirMttoa. The objvot (ur 



FlU. U<K 



niflinx thi* part of the kailfn ptim !■ to pmi-ent tho api^rnt, 
or mala (md of thti pipu B K, riir. til, intcrruptiug' tho 
pa— iffo or Tatcr-way thiuugh the pipo. Uarii)^ ilia pipo 



rmi. IfL 

workpd up lo ltii> riv'il idinpi> nr mm, prvpiin tho male curl 
liy nvmiujr it off na sIhiwii nt Fljr, H4. Next, eoil aiulNhiivu 
it lu fehi-wri nt E D, Fig. Hi. Imt do not ehavi. tliU malit 
onil tno hiffh. an th* ioint trill not looli w*ll. Thu inale rnd 
for Jin.nrlin. iiipc -ihould not boahavod inori» thuTi nn iniJi 
tmm n to E, Piir. Uo kJhiwh Uio fimalv part pr>'p.ifv.i and 
ithavi'd: Dieniilt vliiiriitfT liiiL-U e KiariiKWii lit Fixit. 137 
und 1) 1 ti. t'lire "liuiijd Im tnli'-u to nhfiw it tTiilv. aur) 
to thia ahapc abv Ivw «nuii|{L to get a gooi body uf nittat 



tt 
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Kt tiw nde 0, ia yvu vill be min to get plenty ftt 
J Kl, fig. 1(1. Suinftiines the vcid cf too lomt ynll 
hAT« too much MldcT, a« illuBtriil(>(l (..t E R. llg. UI, 



Pio. 111. 



wUeh UiiekBM* of motiU will at & gUncp be wen to 
bo quite iiwili— Thp Bharinir liaa muLh U> do vith this, 
for if iliATnl too ihoit tou cunnut )cct 7<'ut cloth ia to 
iripo TOUT agUer rouadod, nor wm you >t tJtnM keep op 



I IX 1 u. 



your hcttt. K that Uic mUWr will CMid to bretlc, thvmbr 
mylng m lolty joinL The aide of the joint, nlim fiuinlica, 



Fib. IU. 



AoiM q^MT IMbM likn iliat 4icnm »t O, FU. U2, 
vUA h ■ |cni SMMWa ovm it* Rhapo tn pmprr nhawinir, 
TU AiCnn aho rvprcantta lb« br«Dck)<iiiit>«oadiM!oti>ni. 



ikntnng tbp ridca of the lead K E D tumf^ up, eo thai I _ 
iniOc end tJiall not be dropped bclw tbc OTat«r-w«<r <f Ibl 
main- pipe, for, to Mtrr ua it l*. it will alwar* b» & ihiImbM 
«■ n-^nlii iiois^. ti> miv nottiin^ of <lit«lclnjf th'.- 6<yw. 

By lui eiiimiiutiijii 'A Vt^. Ill It trill nliuir fan tka 
tliii'ltDt^w dI ttit' Buliler ul llic iw1di.-r liiir B K. ■ puiiil when. 
tuiKT'lviitha irf thi' pluiiibcn osusc a tbon>Uirl> itmatr <rf 
OuldLT by britigiiL^ ihu Uiiu iilrnitfht. iiiBtvwl of curnnKttI 
Kt tbi-- linn I' .1 D. Cniiti'm : Wh(W llonuDoaing np t~ 
Kidra cif bmnrh jnintc with tho bolt . b* csnrfol ikot to nji 
thn ndc« 11 U. t'ig. ISA, or bottoin. with the boh, or 
Irnm n buuT tiirucd bottomwud* into the fupe at K 
Fij[. HI. 



Slope Branch Joints fbr Wastes. &o. 

A<wir(lin)( tn theory nil bninr}) joints iiliotlld be ftxrd 
that there will be xa <m>y iverp f ui the wntcr, snil, 
it (hould hf, wli«n pcwitble, aJw4f« put lnl« piwctMO; boT 
drDunutaiviti will ottt alwav* allow thla^ AD waaiea aad 
brmnchMt of soil-pipos ahouli entar in thU>niaiuwr. 

Fig. H3 ahowa tJila kind of hntnrh joint tn Mvtion. which 
ia prcpariid m follown:— Work the huLp to th» ihaM 
of ut(! bImvp SguTf, >.<-., muoh lonnr than yoB did foe to* 
aqtiw Iimn'Th. Thi> olcmmted halo for tbia Mnd of t«siKh 
la llluiitnit4d ai A B I) K.Fifr. 116. Thm. tsk* josr Bala 
pipe and offer it into ito vlaee, uiil to m near tha mfflt aa 
you can ; "nhiUt in tt« jJacv. wrribn it to thia afa^ {Unai 
will be given for the acOing unt of thia workwbea we com 



rt». %*t. 



U> Kiiljiipe worlf Htidftainnr'i, take it out, Htidnwip iloff i 
li E, rifi. 14:{, thon noil awl iihav*- il. Taka mn that; 
BhH*t> the unJdOT pan I* D fur mniiftli Imi-k; olhvrvMD. ym 
vill be ninohnd f^r room whiMi wipinv. and Um jnnt viD 
appear Ul-roitdn. anil probahly tho oolda' will st Ufa ^dU 
b( parted, cepedoUy if workad • Uttk coU. 



8oll-Pi(M BranohM. 

In rultinpr (he pipe (or larm bnnKli-tiipr WoA, aaA 
tin. (ir WIT tin. miJI pipe, tli« load vhuiild l' dUhnntty r 
whclliei fcirrliipc or Hjnarv bittiielK*. ItMb«td«w ■• 
tollowii : KinA (lotumlBB the Iw^th ot Uw twasidi m trmi 
II lu K, Ki|t. 138, I>toE,P)». H3aad itA, bj pbdM 
thu (md of your pmpand tnau part on E D, ov ~ 
•traaklRthftanirleiindnxaofth^plp*. IlaritKirthal 
lake • Hnall rvd'hot iron (bnt hem |>*it > [sp«v of i^ 
aidsTOTir ptpr to onlHi thahot kadi aoil Inm th*- ii 
E D, IV. 13S, and the ak* F tv .t.,..! tbu 
lM*ing a littln nl jioinl K D jistl tn turn np ami appaav I 
that at E Viit. i IH. and ako liko that a« D K X > 
HI. Mnt t>*p «<! the dharp oomfm aa ahown alBOPl 
Kit. 138, thm with abaviaic". tcr . jut wun iha !■ 
ahatil thf holo to aoftoa it, and with tout l»lt nr Auwj 
workup tho ridaa to the nhape of that ^wn at PCO.VIC' 
110, or to tha ilwFWS at D K. Fig. Ul.or at£OE, fir 
US, or toaay otlur ahapt whi<h aay ba dannd 
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Wlknn tMimin^ tA ahftro ■oil pip« 'bmn^h juintu, j^nn 
•ihniild Ni verv [lartiRnInr Ui kiw]i tiuf KhiivinfT nii luu^h i'i>d'> 
tn nun rqiuil (itttitncc^ A* at£D,^^. 14'i. nlan tJix fnd* as 
nl F U, Fig. 1 10, imlcw it W frir jniiita hiiniig gr^^nt slapw 
MS nhowTi /It l-'i^. 143. when KJ> will be nKiuIied lo b« 
•bared l«n][Ti ikon K B. 

Scon* plum beiw luc Ui« fompajute to wrihe the woTktnitt, 
but I thimMf'Trttir jron to pmoticff without tbia tool, uidfaj 
Ml iludn^ yuu iriU bo mm Ut muNwed. 



Elbow or Knuckle Joints. 

Huw Mints arc nldnd of elbavr JuLnta iimdr I17 (rutttng tho 
pip« «a lAO tplar. H •hoim ut A fi. Fifr^. 197 iuA ISO, and 
wurtDnir irp uio ifittom aidu, •univlliiiinf lik« that diowii at 
HKBA, riff. 108, t* n>neiv<> thp ^nd of y<)iir bruM work. 
Till] juiiil !■ Uivn Hoilrd luid Alinifd irimilar to > bnoch 
jnint, Kud wildi-nd up in difiwn nt D in the dmwici); wliiuh 
iltiuitrnU^ tlio oi-rTiiiil«' rlosrt (»(* ftrmint*' Clortvtai hsving 
Sbnrp'n bavin fixtd over an B>'t<ntp, and br&Dutiod iulv tbo 
upn^t lead mU pipe, I-'ig. 071. 



Soldering Branch Joints. 

If ^na mjnirc to ■inl<I':Tr r^nuill bninoh Jaintu withnnt irtmm, 
fix them an ut Fijf 1 ST. in wliiiJi yuit will m> n binak, B, 
pUced under tlie juiiit (wlunh niiut nut Im ton hlfth), tho 
objoctbeiov tobludc up llie jutDtrnj tlintj'im can wtpodlcon 
Ttmsd tbe Mttson of Ue same. Ncutluv taunt it 1w too low, 
but jtwt auiBoiotit (o k«^ up tho h««t, A good bdglat l>x 




Fill IK. 



*c.. ] of an inch fw* ond view of Fign. NS and H7, 
Qu« (b aoil-pipc, l]i« oiher a liu. ^ipn] ; thi» wUl 
AiLiwoT fijr oliiWMt iiiiy (i-iiit. Aft*r tKiii, proceed thus ; 
If unkiiig tho joint on tho floor, straddle tho pip« on tho 



IfD -V^^"' 



[mU«i 



.., (in. sad lin. joinU iau pioR« of wood )In, hj )io.,Aiid 
~ 4ta, to Bin. long, or, in othfr words, tic V'ltmn of Ihe 
-line, £, Fi^. 137, Miould be koi>t vp from tho Soor, 



rm. MT. 



F end of tli« joint, take tbo ooldor (two of Irad and 000 of 
tin;, and withrournluh-rtjok in>liuh Alln-Miud t^ictoppurt 
uf your Joint [Pig. l37]atAP, oLramund FI); kM>p«tthia 
at fnai lu it will hitn^ togvthiir luitil ;ou hsvo thaixid tho 
Joint, or no witll n.i voii can with th* )^uh-«ti<^ ; Iao boat 
may bo kept up on brfnn; dirrrtcd bjr uplftdijng an itidi or 
niuru bcjund the Hoiliim'. Now, -vrhm JOB e*a fool tho liit 

t« b« in a atrai-lliiid ntaU', take tho blUDiA olotb (which 

your DiBto hull luiutc hot over tlio wiUlnr) in jour Mt hand 
and wtpu lUI roiind ilm («;> pnri uiid lrft-ha.i»I sido of tha 
Jofal froin P to K. thm ntiuid thn Ijottnm iind rontf* port 
a« at O ; brinff this niitind tn tho linr F K ; nc«t take the 
oluth ill your nuht bond, and a* "qoick u tliouffht " wlp« 
tin: («p tjiitt of the riglit-hiind Mv, or round P K ; th«n 
J O L. »!*> tilt' butt<>m, nnd tbcn on u tiniah wi j* donn from 
E L. and oil at F, If you work (luickly. ynii xaay do it 
without ahowing tho nmJtn of your cliitli vrhVn r.iming o9. 

Should TOur widar be rattier outirH'. it would Ix? ticmt lo 
QM jroiuntU to Brat wipu deuu round thu top purt, nf your 
JMDt from P C K to J L, and finish m you ko down Uio 
joint. 

Fig. Hi, Thia diaffnun ahown the joint finiihod, but 
out tn half at tho iwlder B <i, wt uIno thu buttom part of tha 
pipe. Thia iiM the Huider uliuuld bo whnn fininhnd, i.*., 
oven tn thiitknen, and nlronf,>i><i ocruHH thn joint at B. 

f^. U6, shows tl>D end vit'w dcvutiun of tW jnint and 
llip ooldBT on tlio oideti ; that iit, truo and tiound where tho 
*tnn{^ Ucvquind. ItaLio ahowathobluckingupof aomo 
raady for wiKng. 

Pig. UT UluiitnbMi a aoil pijit- branch joint psi-krd mdjr 
fur wiiiiiif; over upiin. Tltis mrtlnKl of purktnjc >• oonie* 
what uiAncRt to tnnt shown at Fig. HO, iiunontiinh nn in tho 
Fiir. HT, B B Ulontratoa two brioka with paper, U H. 
vhinh ia for th« parpoao of o«t«hin|r or pufkiax, njt Uia 
"•ilder, knrping it witbbi lulf an tnob or ao of tho joinl. 
'lilt! pupcr iliuidd be tuukud aloM to tlia lead to prevent tho 
BoltlLT niaainw away. 

lict usiipiin rxninini! Tig. IIS, This 1.1 joint modi! on 
the nlopc. \Mirn wiplnfr it ■pLaoli on tho imla-or on you did 
Fi«- 13"; but when m pin fr, lint iJiapt'tlip bock piwt flora V 
tol>, Fig. U3. When the pipfislii* at such on angle that joo 
caDuot gut tho (Inf^TH luid cloth iH^twovii them, wrop n 
jiioiK) of fuatian or okl ulolh rvimd a uulU rouud atiok 



(known u • dolh rtWr, caf • p«w, wider moQ, *«.)■ * 
•uittibU- s>«> ^<r (fiiort bcrtvivD the pifM mid wipiTij^ thu 
p4trt: thpn finiHh thi' two Hiilw and oome ofl from F to B, 
keepiiv thw tvundiid im k)u>wii bv tho dott«<d Uiim. Of 
eaoTM. the mdM i>f thu jtjint idiutilil ai>p«<ir Wto tiumi In 
Flira. liZ. 146, uiil UT. 

Wiping Branch Joints— Horizontal Into Upright 

Fig, 1 4K, Thu j'liut KAD l>» mftdn tir itn cxjiirt workmui 
ta it« p1aM>, but ihnv-fnnrth* of um pltinibiini cut thu 
opright pine in ordur to bend it, ho thnC Uu.7 tnity ciakn it 
on llB bade. It, huwerer, iboittd bo ainAr. an fuUiiwH : — 
HftTing pr«pued Mm Jolato h othtr hnxkeh jiuntB, fix tfao 
ooIUr. or bowrd Uoelta, m ehown at H IL about 1} in. 
balow tbe tb»'ria(f htit, tian aplaah j-our *otder well up tho 
•oili^ and ptvpnued jMut of tho joint, get j-oui Bolder to 
tfc« nmal wnrian; ponitt and tliBB with b wanu autti wipo 




na. IIS. 



tram lAaut laidva; on Ui« othor ado of tho joint, and up 
(nror tha lop L F lo al»ut K (i (', taking eaxo Ui hoop it 



leuDd ; pl4M jwr bund und^v tlu< bnnrh knd wnrk tha 
faint fnnn wLfvo fva bvpui. nmnd Iba bottom and up to 
U O K. and uir at K. The ait of wipinfr thu. a« nil oihm 
jatBtM, ijt ^ittmMi without wmkiif of tho ncrvon. Trj 
sne or two b^ wajr of practiot^Bad Jtnt nro mio to win. 
TflmQ tho fSpo wilt iitnnit, ill* Mm* m*; bo bnnt back 
o«t ol tiM peqmdii^iar lini, and Ibna tM hmwb mnl 
mh btt ntada ml/lrtt tnurh wMrr than wfam onita tnripit. 

I glra tbka hint to ihcw who haw dacund » to bs 
^■liiwllili la bnnch a hoitsnntal vij^c hrto a parpMidkalar 
OBo. Vaav good plomlnn wipo iMr jotata wiUMil ahift- 
faw Ibfir cUh from OM hand io Um otbur, but I at thaw 
|m«T la ■■• both handa, aba two or iBvn way* of doin^ 
dUfcnKt woirfe, nf whirb tk* abovn i« an nan^da wHh iia 
■dtaaUgM. 

TKft and Block -Joint*— The Tatt 

Thr Uft ia aftor tho atrtio of the oo|)p(-r tiil-joint, ■<* (nr 
>a n^faida it* >h«M, but la made nnth ooane lnal««d ol fiiw 
•nlte, Thtaa juuta nay !■■ inada hj tha ■■— hil.1 wo>k> 



In fact, Mma plombMa mII than the "dnilci'i 
jninbi,*' nnd, in a nuMon thof may b« ri^ifat ; bat, navnr- 
thiilnw, that doaa not altOT tho quality of the iolM, and I 
mujrtl<^ tliiw fniNtiniUDiimwhoubiuw to dnb than ly 
that ifrncmiiiiiciiiH title, that, wbea praperiy made, th^ an 
at ttroat; aa tlic plumber'* jointet cjW nada by thoar who 
ran Lhem duim. I bavo naod thorn hi wall woah wha 
wiping Uit! Irti^tlw un tho *1agai, and ha*« alwaya found 
tbpm Ui uiurwor vnry iMupoaa. Let M »*»»»'** tUi 

JMDt. 

FiS. Ud ehuwii in acction tbc ^racral abape thia joint ■ 




Fni. IM. 




Kiv. IW. 



oiilAk. Tlui flimgnl pint K, ia flrat opaned with tk* 
piu to the doaiiTd 'rridtb, than tho outer «lge la wd_ 
Male with tho uollvt or othonriw. to tho aha|)e nhown at 
E E, and ciflmi a* at K K. fi^. 160, -whioh fai TOf; thin at 
ita edffe, Imt which tniv be tkiokfoad bj IwHin tha edga 
of thf Iliad fnim K tiivnril* J. 

Wlif^ <'fitmiii)r tho pipe, aaatFlfl-. M9. do H ■bwililj iiri 
alowly, UBmir plrat; of water on uc tunf pin ; bo am* hi 
onlj drivr th? turn-pu TSy gradualtr ; hy ad^tiiM; Aii 
pnoaution, j-mi may with your mallot, ftc„ aaMon 
qmlun of, Uik'knn yonF fifa jort aa yon puaao, but It 
la not alwajri nrfmoatrr, as tM mMer runa down aaa aaiiai 
tho <!ad.t ur xidiv of thn plpoa at Ifanc t n twnec Ha g febkk 

thmltf oauaiu£ them to bMoaie one loUd of miIU. 

Han, of oowMo, tho pipo bluM he abaaad well dnua 
into the joint, bnt ahoiud than ba tha iillutitaJ oUtntka 
to tfak point thm im to woric and mako Ih* iofaaif aa at 
Fir. UO. 

Hers the tUmtr" mn bo knodced ovw to aa thfafe agafa 
«a the pipe, and iba mpt eod. or D, not aUcnnri to mIw 
quite aa tar aa that at l^jr. 149. Tho prrparing al tUa wu 
viil (or the pnutnt Ivt ituid over ; but, at aajr rah\ ln ti 
Jil tttU li«rt to th* aftldmny. 

Here ix a very ffT<«t advantage aaiBMl : for, in tiM fad 
plauo, not mutv tbiui a qnarter of tiM aaldar la fa uh ad 
about the utoal j<nnt to obtain the aana rtiwiyih. urtM I, 
aa an CDjglnecr and plunbor, touother wWb Moa «tf tha Mr* 
U-leHtborHieaol thoday. onQw araiglhoflaad f^ , 
*«„ aay Ihat it ia aa atroBir aa any other pari of Ikptaaa 
iafai4. when liealin« thi* joint, not ooobaM wilU* lUi. 
of tlwjuUit. Tliii imne imi il f 1 llmai iii[iiiiHMh 1 

Ma. frina No. U to 30. 

Jin. .. No. 32 to «t. 

lin. ,. No. SUIoM. 

IJin. ., No. 42 to t2, 

llln. ,. No. 48 to »4, 

11a- No g«. 

«in. 71b. b> tllb. to the foot 1 



I 



Tlere were from 40 to 80 juiiito ihaJb by mjself, nniply 
■• B t«t( of otK-Quiuy. 

Thinti ia uIk' i(ii'i|Ji«riulT](iita(feutla<iticdt>.>usuiettiattLft- 
joitit.yia,: yniKwn '■iiiplny iiliii«Ftt uiijlluu^ in Uio wny at 
sfAArr, or, if you lihu, t'ttu, with put and mdud lead, bum 
the joint with lenil m luUttwt : Plaou a nniUI wtid irf 
bIattinK-p»per at about A (or a pirae irf ng- tted In thn and 
<A • pidvo of elriiw. ihruidi'J tllnni^li tlir pipM)> 'inil fill 
up till} ppi* witb Hiud ; tliLii piviinrci tbu vnd of a, ptiK« it 
in Mt ahovm, acid Mnid Mmn man tutml du<in) thu pipe to 
abontB OTMjr Sin. apkboTO (he joint: }rou oon i^it«olid 
tnr Mtiiig thnm^h n Tow ahot« jiut to nuu thu Kuiitl duwn. 
NpiI fix n rollar round tliepl|H< A. uiid biuik it up wiUi 
wuid to about B; then, b)^ fitnL wraiipin^ a Httlit piiw of 
■hevt-lciul roaad tha ed^ uf Oic flunK» lo Uir dnurrd 
luwht fjf ih.> joint, you van witJi BunJ Iwiak up the outer 
p«rt nf the shMit-lMd and mn rmiTj'Olut ah fullowH : Titko 
R Isdldf nl nf nmrl^ red-hot Isad ana IcMp pourin.^ it round 
till* joiTit oDtU tlie oipo aud load am tliuruuj^lily iiriiul^. 
motnl : buro a small Ktlrk to puiJi into Uin hot load, tii try 
if it is quilo Mild. Your juuit in now burned tiifTRtlicr. 
CnutiuD. — IUeq MIC tfwt ycnr pipes tmi tliuroitghlj- fixed 
indi^pfrndMit «f Miek otli«r, rir Uicy will purt in ihn burning. 
Fnrcn thp und oat tritli a fone-piunp, or lu bcwt you ron. 
I did niit intend ta dowribe lead -burnt join 1« licru, Imi hiivo 
done m to ahoir tliat aaj Und of aaldur, or evvu li^ uiui 
be uaed to tiiMC JoEuta. 



Flan£o Taft JolnU. 

Ftff. 151. ThoMji^hs in ahapi', nn- f xivr.tlv tbr? luimo 
»■ tfao tnft-joiiit, tbo difforenoe hanif that tho joint U mndo 
on M kind nf )iaw>, with a flan^ of k'od bvlow, iw itt 
C K, And vith ths tioor boitr^, or in ci>t«rn«, roof 




nil. isi. 



. vorit, thr alMtQa id dcop wolb I[m<i> Wood StaK>! And Clip 
rBbcltin nir ^unp Work, alno filing Jauk I'uoip], Ac, u 
labown at F. Kip. 1^1 . th(>r* is nlm uiwd by aumn plnmliiTri 
A flaaiNd plMa of l«wl. n« nhnvn nt (' : this iit for thn pur- 
poMM extaniling tii« «iw t' tin- jnint. nnd m .•avu timiiuK 
tke «Dd of iIm imm mi far bock ; it ulno tin*! i'ntj> thi' iwldrr 
numia^ tlimotca tlw board*, ehoutd tlir-y bn cnickcd or 
oUMfn* Wl. Tlinn BangM am or iJiould be •.Iwnjn fixrd 
onr th» aM««in wells (kuo ko block joint*. Fig- ^*^ ^nd 
IMJ. 



Stage or Block Joints. 

Fiff. 162 tH a kind of Ijift, jnint whic^ venr nuudt nom- 
hlpK llaiifp-' juititM, uxcpTitinj; t.hitt tho(tnn^OlafliHtwork»i 
or kiKX-'knJ lull] thf hulluwril l>k».'fc, m at L O H. awl shawil : 
llieii thu wid irf thi? pipp is Jihiivtd (roiu E Vt L. and iiuKhcd 
up thruugli thi- ^parctl Hhii^. Taku tho Luni-pfu. and 
Lipvii thin end, bcuif conftJ not to drint tho lead too hnrd 
nKfttiut thi^ fioogc to cut tlw lead witb tlie vuudwurk. 
shave thft tiuddo. Hawpraparo tbo pip« B, and ba mm 
that youi shaving h long rniouffh, as thoao notaoqnaintKl 
with this Joint an iqit to be deodvcd about its prapor 
longth. AH Imng nwdy, proceed to nldcr your fwint in 
tho fuUowinK ninniwr : — 

Tak« a ludlcful of trood htrl mtd'Cr, and niUidi it on as 
(jniokly as jbu piMdblv cjh., t-. )ct up thn bol ; wiw llin 
joint 1^ laSing hil- ffwid KWrvp lYiimn with the loft nnnd, 
lake tno cloth in yntu- H^'ht >iiiric). nnd )H-tnn vhorc jt>ii 
began with die left, nnd »nlh luiijttiGr good »w«.-p, ooine 
round to _«rlmn you lost left alt L ihm train the top of tho 
•older briofr tlw point put of tho uloth tu tliu saui! lino a* 
tho oAot part « tbo joint aiid ofl. Or, if yuM cuti. Kct 
your lobit with one band, wipo aU tuund at oncvwith- 
ont llftintt y«iir dotb, and fiiiish as abciw. Part your 
eurpluB wJIdor, nnd pick it up r«ady for saotJier jodnt. 




I mny hcrc mmtion thut whrn mnkiRK thci* jointa yon 
idioulcl matt turf that tWy are proixrl.v tinned, whldi of 
oourw it done by jrvttins (h« ji'iiil iiilo n ihoniufrhlj- fluid 
oondition. h<<fi>M ottctnpting ti> n-ip> it. Si><> (hat iio 
dufit or dirt ban fallim into tho joint bufoni tho midtr ia 
Bp{)Iied. 

Plumber's Joint Matting wtth Lamp. 

The foUownifi Ea a mctliod 'if niukinK joint* withont a 
piit. ladle, or traw. It i» Dluitmli'd ut l'i;r. 1>S3. 

You M>« that 1' I*, I* thi> limO i>iih>, vbirh mny ht> iMtlici- 
upri^fht tir Imrixuiital ; J thi> juiut, Hhiij>nd. F iiv flume nf 
M umip knnni] n* ('oLtmi unci TntinHir'n tixiinl-'nmp. TIii* 
l&mp ia miidc iu> fnllowi> It ik n mtnlt tiiilrr bnlf filli^l 
with mi'tliylnti'd xitiril. iinilir whirh i* a uoiill Iiiih|>. whiiJi 
nxnv I* ivKiilntnl by tumiii)c ifio will"*! A, Kitt. l-'l. 

I HF th'- top part o( thi> ImitliT i> tuW in liiIiiTi diiwn iha 
lini-k ijf lh<' lamp, and itii pnint limt to form ■ blnw-pips. 
'llii' lamp bpiu^ lit tinder th<> iHiiltr soon (-Hi]*ie« tli? apllit 
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JOINT MAKING. 



to tiatl, tliiw KcaenAing • •Mtj inflAmfnukln fna, whicik, ah 
Wnir theviiti at Ihe Mid uf tiiV, nuJioa nut rnpiilly, and 
on imng hi-M RiraiDtci ilip joint tv a pivf <rf nolder will 
innll it. Ttit' wu)' lo iiittke thin joiiit is tui loUows: Toko 



lltllr 



((ji|i> 



Flo. tU. 

i«»i»c plumb«T'« H'tJrr, ntn into n liinjf "triii, wiy 12 ti 
UiH, lunjr. |iii. thirtk, Hn. »idi_v lI.iM thn f«inr iqrwiwt 
Ihn jiiinl and p* it hot (^uujrfa t'l mi-U tho uililpr. irhich, 
(if cwutw in donnliy puttinir tin' niMcr iin in minll pnrtiiinit. 
K«*p»t thi* rnfiitjinily until .vuu liavo nullli'itmt on, Ydii 
cwt dnKMt •lintN' ihr jiiiiit witli ihh Htrip of aolder. Hav 
iUK kU tlic noUet uo >tiu ri*iiiir«, kMp fuur Iiont up b^ 
twixtiny vt tvruim joui Umfi nrnnA the jnint, thra tBko a 
MiiUtbl* olotb Uid nuke jcput joint in tlio luunl v»y. 



Pfttoh«« Of RapaiHng L«Ader Pipes. 
/Vwf Dtintf, ami OauM Sj/itaiiieJ. 




lUuntniW l)i« t^ipf dplit open by Hhv frrMt. 
obcr ■houlil kiMW that vHt<T mcpaniln frnm 
M'STantil it twJiM Inkling pulut : thcn-fim-. vum* ijiat 
ito RTMlBrt dauilf %t 3-9-T I', uid It cxjtuub lii rullinir Ui 
32°?, tbe Mtuol Mauunt uJ uxpuaion wag obuut 0001290 
of iW rnlnae at a*'2*. The mUa wU than mwUn »% 32', 
•od will graduallr aolidifj, until t)i« wtmle of tlie latent 
iMMt 0*S «Bi*i>] b ratrnrtod. whnv W(> haTe Iw at a-JP ¥ 
thaWBlar havtair Mip>uiili>al B p<rpHit. ilnriniB MiMlflcntkin, 
B«lu(r thi* tuniNTatim Oie v-v cuntnuU in lulumc; lt« co- 
(ttdeut uf mnlritrliuD brini.' ulaiul AOliOlii tor t^rery 1° P. 
tlin>ii|rti «)i)i*h tlM- taiugMTiilurr in liiwrnwl. Nun', tills 
l«-"iinr iJir f«"-t, ■ii|>]«»"> till- Jit|« al«vo, wliivli i* ilrairn 
from full -nf. U- tw (if Inbl. lhi> ^IhiIi- at, ■«¥ 30" V, 
llip (>ti(>atlp III lln" in* lian iTOiillfrf llir piiw. nn<l ut 
lliis |>ulht iht' wiitMili> u4 ill* um hroBka and allow* Ibc 
vaterjr |«ft lo amla Kvt lo tho load. ThJa again 
■mill w bdlon, atid aooB, antU Uivre ia a Uiga bunt. 



safflciiint]y Urgv to allow for Uw capaaMoa 
B E F, Kfr. nt. Tbt fuftfrr part of tlva im. if 1 1 

UM lltiii U-rm, which ntriutlj' nankin^ is iiinaaiala. 
townrdu tlili (i|Htii]iic, ami thut amNutta for Ite p 
nze of ili<i litint. A B B F. It ta not at all 
RMa^. Irad pipe with nn opmintr li». or -Ua. i 
•uiEciaally Wk^ to take in a vutxl aizod mafWe. 
ftlolw, Iin. in diMnetsr, was fillod with wale*, ail 
aftorwurda fruxi'iL, whm it bunct. Thrt pnaMDa 
for thin piirp'iti' viu ottimat^ al tuit Iimm than 37,3 



W>C1 



e 
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SECTION 



/J 



Ui^ wiuue Uwli. Thix wni pre tvu aa tdcft tlut la 

Eipt> wilt witlmtAnd the itcUan of frMt. To Itfdr a 
imt In a leadiMi pipe, first nh that all tlta walar b dot <l 
the pipe and <|iuto drj-. Tako a mall TianaiiM. Ak., 
and oloap ill tlio kidf* K V. Ftft. IM, and In aadl a 
maiiiii-T ihnt ttir pipi^ will apncar tiirlil. t<V st aiQ ll aD 
round, andiuiy (in. oIhivc awl bdow tbc tiUu but fkv UlV* 
pipe* vou TDuy auO it aa ahuwn, inalond i-f all mund ; Ww 
ahavv'tt, "toaoh it," and with a aplMh-atiik uplaah ■« 
mndBDt BM4al tw girt ap a pwd beaX. Aftxrwanfa wn* 
tlio pabib aa diowa at aoUtUXD riTcii, FitT- ■ U . Br 
pateainK the pop* thu* jou lara puttioK in a nrw lanftk of 
pipe ana onr jmnt. Thn wnrii, if ihii pan- la irood, will W 

not appear mt ajcraMbte tv th? «yv "f nHwt plaaiWw. At 
any ral«, it ia not a quarter thp PxpmM of eotUaf aarf 
pu'ctintf in a new pioM. Vif!. IM b a bmHh) of Tig. lU 
at E P. aliDwintr Hint the pipe ia equally •• ilraig aa iht 
lead pipu, if prupccl; nrpaired. 



JOINT MAEINS. 
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BoldcPtng-up BuPBted Copper or Iron Pipes. 

Ir vill M^tut'tLmc'A liajrp<^i Lhtt jniii will he «all4<d upon Ia 
tc«u[N>mnly n-j>sir an iniD or <i'.-]ij><.-r l>'\». &nd it inay iiol 
bsvunrMiiL'iit III the tiin« to out it out : you mav be dole U> 
do thia liir the uw of rtoldcr, wLkli is done u follows : —9ve 
llwl Hui [lipE 1b drjr, then Ale Dlp iilSt aad aulder tt with tlie 
oopper-blt and pkiutv uf fine M>l<Iur, iu> yva. vvuM werv yuu 
« ^ ya -l»ttiiig up k I(<>»lt>n ]ii]te. 



Repairing Pipes with Putty Joints 

SotiiolJiuPi; it, will Hu lupiM'ti thAt pail will Ki ''jlIIivI iipnn 
to Wmpornnly repnir a pijM whirh m impiHudlilr for yo-ii to 

eoldiM'. tllMi. UIliItT Ul€iHeimii(litiniiJ", j-ini miiJ'tjtoilitfrrfntly 
tu wuvk. Tlie tv\l<iv'mit U thr pljui 1 slirayn odupt, itnd 
which,! Rnil, i( jirgpTlv <!rinv noofipli u ff to tho inntnictwBit 
iMVpin givm. will withfttnnd unv pn-wurt* jfivMi by our 
VBt«r vompanlM. Firxt ^-i ihi^ pipi^ tharoo'/klp AricA. and 
vidi wnne quick dryinjf gtild si/i>, pniiit iUp pnrt W bo 
R|)slTed : then \pH tomt whiti> leiul nnd ttUfi-n it with 
■anM puvdned rod Imd. mi lui to niJiko it hordJsh putty. 

OTcr At bunt«d pitrt of the (ipe, ajui wltli suihl' gwod 
■fiMig' eaUco, paia1«d with tho gold au», neatly ump the 
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red lead to tlw ptp<r, uvin^f tlin^ or fiiur Uui'tcnf«H^ o( the 
painted ralim ; llum wiUi K-nnn twinn brgia at <in« end, U 
at A K, Kl^. I«7. nnd narefully, but niro'ii/ly, liitidupthc 
joint, layiiiir tlie twlno in roUitinn nx tdiown, and ftniiifa u 
at J B. Should it be for escvcdinirlv hi^h prmBum, ranki.' 
Has putty frota diy nd lead and gold nw. 

Common Putty Joints. 

Our work on pipr joint- inahiit)f will n«t !« compli;^ 
nnloM we apeali of niuldiijf ordinary putty jnint«. I tiKvn 
particularly uiitioiHl tliat iiiniiy pliiiiilH.'ni aru ill thf hnl>it nf 
nuldDg UiMe juintu williuul niiflt-irnt ix,Tr. Thpy think 
that biicauM it is ucly a imttv joiut. anythitiFC in kihmI 
muuflh. I uontcnd that thu joint rnmim qaitt'^ an miiidi 
MTV oa other put* vf the trade : Ua what ia wonw thrm a 
Wky joint Ut the arfn of a clond-biuin. and i> tli>cTv any 
Uaky loittt ao ntinM«naa *a the putty joint. 

To make ■ Knod putty joint^ let tJio ptiw entn- tlii> arm 
of the baMB about lin. or hi. After tlua, «ea that it ia 
prrfftjtlj dry and fivr fmni watfr; tlirn tnko nomi; kind of 
paint, asd paint it wrll iaddct and out. after whi>ih take; 
•ODM alitf red and vhilc-load putty {itani/ plumhitrt hm 
^nlimarf filly, tul tl vil! Nor latl tht timt or llandqnarUr 
tit pTfmvre). and with thia main your joint to the ahJipv of 
Viif. 137. Next tako a pieoo of calico oroanvait, abi>ul 3ft. 
;aiid about 2^m, to 3in. wida, and mb the point tool 




nvornmp: thmwmpnpthe joint from A tn B by winding 
your wrapper carefully luitiid and muud. trim und tight ; 
lake abuut three yardn of middliufr thi«k twine, ntid 
tnako Biunn guod to A E. attd ihf-n wind it (iKhily nnind 
j-our wnitipiir, oa abuvm. until jiiii iiotni- to I) >'. ufHT 
whinli makii il (»«t aa biwl yrm vmi — « fi-.rud plua in to tuck 
the cdA unde-r, aa shown at J. Af(<-r this, rub the paiiit 
tool over auinv, lo prut^-l tlic twiii« frutn datnpne.w. t^itro 
should be taken mit to disturb Lhia juiut after it ia mndu. 



Red and WhitA Lead Joints GonoraMy 

Tho rvd>lpad Joint, above all oihen vlii>.')j ihr pliunlKT 
haa lo make. rvtt-ivMi the leu»tHtt«n'ii>u. I will Iw^in by 
fxplaiuiiiK tint firel lliiig to Iw duiiu befori' yriii mnimniM! 
lu inakc tlie joint, Fint iwv tliut liii parts ant thuronglilg 
Jry nnd IriT fr-jin wiit«r in diiiiipimui. Swxiudly, •«; thut 
thp pAilH aro ni>t dirty with rvM, &o. Next. woU paint tho 
pitrtH «-lili ffood mB paint before putting ihu putty uu to 
funn CUe jouit. 

Red Lead Putty Making. 

The red Imd [if all rvd Imd h^ UM-d) should he mixrd 
with boilo'I oil [«r if mquiml to w-t vpry 't'Ji'li. with quii'k 
drying gold aiao}, maki> thr pully Kiiflpr tVian thf ordinary 
glaxbi; pnttf . and w«Il heat it with tho homUaiu drauKir 
otbairaiier. 

White and Red Lead Putty-making 

If <<r1dt<- mid red pvtty will answer vvur piupuf^', it U 
bwt tnndo by mixioK aa mnoh rod Invl powder with tbc 
whit* lead M will abffon it to auit your work ; for boilw 
umn-bolca it i» rtqnired tu be mfidn ua *ti0 an poiudbln, tnit 
lur iron itntt^rrinK not quitv ao atifl. Wlim ymi linTr put 
rnnr putty im t}ie joint. wheihiT it br fur mjinhulin. initi"r- 
in^, or nnrthinK eMi itquirin); thn unr nf jnitty no ri wittrr- 
jouit, B«« that the aumo in thurouKhly aqucoMd or pruMu] 
out from tho work, m. , only Jnnt Imitv^ sulKdrfit UrtwH.-n 
tliti parts fiiimtng the joint to make it valer-liglit. llui 
aatne rulgasjiidy I« oloaet-Bettlog, Jtn. 

Patching on Roofs, itc. 

T<.u willoftaihorequirodtor^pBira InadonyuHw, *(",, 
on roofn <ir otharwiae, and wUili la goru'TnUy a job girpn to 
tliB upjin-'ntin*. 

lu MiitiL- I'luiw nil lliwi wEll be neoeMaiy (or yon indii 
in to Hiitiplv liiaxt! the part abuut tin. on oarh ffidn and tmdit 
of ihi- cnti!k. biucih Hs and atir^ a few iiloitt naiU down tho 
(iiilj* to prrixnt Uu* l«*d rixiniif when »ijldoTiiin, thun 
Mtldf'r iIil- tiamA in a mnnnnr Himilar to that ahown at 
SOLDERED PATCH. Fig l.'i(S, At other tinuu you will 
nut prt ov*r the work quit* no <«■¥, for it miiy hnppcm Ibot 
under ihi" uniuk is aoakitiifwed. whirh mu.-<l; 1m: driid lutfi.ni 
yuu ran alteoiipl to auldtx it. Suppow it to W onlr junt 
« Ultlo dainp, then you may bo able to idMw wimF inowri 

Sifil»er bi-twwn the lead and woodwork, whii^ will keep the 
Ininp nwiiy daring tho timo you aro acildenng. 

Level Patching on Roofh, Ua. 

Sometinies it will hnpprn that you raoit Tniike tout pni/^h 
in Bucb a itianntr that it will bo quite Inrfl with the auffno] 
of f*iO load wh(m it is fininhfKj. For in-rtjuii*'. mippo*'' tlm 
eraek to be aj^roa* the centi* of a troturh initt** wni'-h tuu 
but little fall and trhallnw drip, nuv liu. drip, and thnt yuu 
wipe a raiaed patt^h of tin. amiKi tlie KtitUT. hnv ynu 
praotically Tvduiw tht- luieiul i-Hecl of the drip to about hal^ 
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JOINT MAKING. 



^ vhidk in atanaj- v-oather ironld 'b* the efniso of tfae vntor 
pvttiiiK through tlin drip. Agnin, it mny bo thrtt thn patch 
U 111 W tnndi? ou B tint, whnm pmpl" hnvp. ti> wiilk iih»ut. «r 
nti x.\u< toi>of k b«y window hnvinKUHiteuiiunt wuIim niiritins 
on to it« lop. Id tliCM pliuw* the patch miMt be lint und 
quite luroir wkioh io dinio h follows : Pull ap yuur Iciul 
ut the iirituk iLiid kiiiIe tbQ botuilji down to, wiy, jin, tut 
iltowii at W A. 4, Fig. 168 ; theo plum n picnu of leiul 
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rta. u& 



BiKlfTTHrriJi Ibo ln|i ImA, *lia.To it. Kni nail it : «ft«rw«rd* 
'wtM it quite leral, wfaieh niAX be done with the snklur doth 
«r t^ the uw of ■ nldn itia^ u jdwwn at Fig. 169. 



V 



rra. tM 

Soldar Stick for Anfiles. oto. 

Ilw iUn ED !• tka odBov whicli ahiruld be lilt, in tUck- 
ocKi, b«| • UUlo niiirfH Tbu ainr uf llil>> ttirk U tbout 



SJin. from D to A, and about tin. from D to E. Ym inB 
at otuw M>e that, itiiould yoa hti aoldering in aa mngUt of, 
■ny, a trouifh ffuttor, that it U May t« (wUh thla Mttek} 
clnuT the aoider ^wny quite lurtJ, and witlioat tha laaM 
trouble ; jou cau ubu peruuve thai with lUa atick jron ema 
atriko tine metal fram 3 ta 3, Rg- 1^ polwtlj ftoa. 



Klllod SpiriU. 
[j4 JW M( TlnniKjr M* A'b.] 
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Talcn Honut ■qriritii of naltii (nthTwiw knuwn mi hfdrc- 
obloriii ncid, rnnrintJc arial, hyrlmtrm rhlnndr, ifV^), in a 
snllipot, nnd put an much KhccUnnc in it im the apirit will 
diwolvo: jraahoTv tJica obtained cUotiSo of litio i?liiOB, 
or ifTf.l.rin SPUtlTO. 

(Caution, whcoi making Killed Spirit*.] 

A little eare in ttcjuirwl whun tuakiiut Ma, as tlw acU ia 
deoompMed avd U (vn'uil "l^*" t It the oudunged bj4t«^B( 
and will nut anythlnK niadu of favn ar sImI, aooh aa (ooU, 
Jcd. Sal anunotiiaii dutiolred la vat«r will aturwvr the pnr* 
pow of tlio ebluride uf xiac, a^eciaUy for rmA irun. 

Huring the lulM ipiritK. lut It ia aometimw c*Ilnl. mdT, 
fill; the (3id uf Tuur iruour bit. and pluitM tUBpartintn tba 
■fpiriln, ihiTii tiiurJi Yuur dipped und with aoow 6a* aoUw, 
and dip it aftmn uiU uK»in into the apirita uotal jOs baTt a 
f^d tiuiiLd tiux upon j-oui liML, Jco. ; BC3Ct joa nqoba • 
tpirit-bniafa. 



Splpit-Bruah. 
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Tott ea& make this b^ euttin)^ a fov MillM «rt of a 
bmom or bnah, pud) tlwiiiinuiB«fautteiaeeo<aampot&lNi, 
Bay, iia., and hiitntiinr up th« <iiid to hnU, the faristka : Odxt 
out die vad* of tbc brirtlo to about |>d. king, and tlte tstub 
ia ruady for nao. 



Soldfirlnj Iron to Lead. 



BuppoM jau want to tnakn a joint luand a bad aad tm 
pipr. Finl lilo thu end of yotir iron pipe a« hr np m joo 
would rjist-f it ii ii w«r«> l«*d, ai»d be mm to 41« it anila 
bciicht Bitd fr^w from ginAMi, aa Devan lufura ePBd; Ha& 
your •oldDrtiitf-iroB ; thnn, wftJb your nbif-bntilt. palat 
tho mmpucd rod at yottr iron with the aborv UUnd nlriti 
of mltm, and with yonr bit rob uvrr the pipe jtlonly ol Ana 
noldi^, until ilio pipe in propeily tinned, uul tnt-gvUlag In 
n/v. plenty of «pinls ; U you hare no killed >piriUi joa aan 
tin bni» "r ttnn with tampanif candle tnatnad td afMla ; 
tiii> doDt> yon ean pnt your joint togMluv, and wlpn in ika 
lunial muiuier. Cantl(Hi.-.-DD not put too anch baal ra 
your inni iiipe, aillwr whan tinning oc m a l d n g the joint, or 
tho Mlder wiU not take or aOnd. Sboold ^vu be withoat 
the oonprr bit, and want to tin the iron pipf , yon may do 
M> by Bnt puntins Uiv vnA vith the Idlbd aDtnt* of mIIc^ 
and then, by dipping it intA the Mldo' pot ; nm ba omfni 
that the laeta] & not tno hot. nor to hara tM tnwtk mkOm 
en Ibo pipe at at* time, whirli would enu* tba mmd to 
■ptnttra- abnnt. Braaa-work aiKj alao be tlftMd tn lUa 
manner, but do nut mnko a prKliGa of iUm, Iwo iBae, bf 
dlppinic thr hni«, wbr-h i* mmpcwd of (wn parts tumn 
aui 'nus part twc, iU' aine ia, capedally It th# natal la 
ncy hot, a)>t to ^ into tba atddur, and will oaiaat it to 
work -hurt, aa lho«|^ Aa metal wefe bnnrt. [See SoUo- 
CIcanLagJ. 
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Elbows Of Throated Beads. 

To fiin» yoii «n Hph whiit the hnti U liko, nw tlic ftnialicd 
ODC at A D F B, Fi|t. 170. Tli" illimtnitjtiiiA will cx- 
pUiii tilt iiiarklnK out, u>l lutroKivitiwuv to suit t»'»rvldiMt 
ofi'Ibuw, luul the diSOTtwl nwtttcidfof tAldngtlionn^lni fur 
thn uuiui, 

Sutnrtunw it will luit tho plitco uul pttiniber bcwt to makn 
albowM for nin wtur. wril pigm. ieo. 

Fint pnicord U> take yoat ht-vc\, whicli Is douo with cut 
oMnary Uofpf wnodim TvvdI, >nil na (tt 3 U, V\^, IW, take 
Hmr. ojul on thn flonr utriko tvo {Mtnllcl liiiM to M^tfOMnt 
thApifwBtfat A B IG, Kg. i$9. Thou lira mcnw pwmU*! 
liiiiw tu (vpnwnt tlui ui^ aa at K F. and C D. Fig._ 169. 
Fig. 1^0 H>iuwa Uir iimiuiM i>( cutting^ the pij-e. whiclt if out 

tin>i)rrlir riiiiiini.1 i-jirv, Vig. l&l nliunn n pliinibcraitutre 
iluii for ctittiriK ttutm rlbuwa, A A, B fi urc the be«U, 
which nsquirr uri^l rare in scttinx "ut 1 f'*' """tli'"! of uni- 
ting out will In unctcmtJioil after iiupt'ctirfr ttin fiJlawinfif 
flgiuea, more MpbolnUv Figs. 166, Ifis. anil lilt>. Fir>l, 
IM lu n^pOM tho scnl pipe to be Hoauuxl up or drawn piiw. 

H if ao, pUtt th« tmun on one aide, 
H the wtw whm soldcrinjr. &c. 
f "nMi Mttom af thu tiovnl cut mtuf initf ^a (piMin 44^ M«l nf 

th? baUcMD of th« bill. Tho ono ndo AC*hrnil() W out 
ilii.paHtth«< nthirr, lu nt H, to na to fotm ^ lap whifn out- 
Una Ilia pip*. At tlie letb>r K. Vig. 161, l» iinotlwr out. 
mOm ■ H^nan) nut ; thta la far ttip vuipamof makin; mirv 
vrim rattny aoD ^pe that it ahall be cut oS tqnora. Of 
' i» put at righc ui^toM vrith tho box. and 
F O II ara ^iixwa of baaiil imilml on to 
ThM box u wry Imndy whrn p^nnwly 
nudi^ M if cot to tho ninul angUi it irill ii'iut any ordinur 
> flbow, ma tha vig\o to the tnp ran lie ndjnutnl trhan 
faa€a»tnp, 
noda of ratting' i)Ilio<n> ia roTj siinplr oiler it baa 




rnt. l«o. 



I tl will he men out of 



Thia it jurt where tlic ocbtrc of the throat C and the hack 
of the <'Ibow 1> an to «om«. Thca mark o9 t»ob w*j as at 
E, F, the diitanco Un«a or tho diimt t.T Itom C D of the 
jpi! {Xuliec, thM iafuFiL cquaiv vlbuw;;. luid dinw the dotted 
turn U. U, tddnji aan to Imi* about tin. for a lap, m i 
Hhown nt tho end at tbo doHod Liur H, oud aim at A. ^ 
Fig. 101. 

Tnlte the uiw (a putel uv is h«<4 for aoil I^pca and 
^■Li.-nLl tiliup work: tho t«'ih an> jnut the idse me lead! 
(•Ettttu^), luid I'tit Uii- pltxie uut an At Fl^a. ISO and ICS. 
Atpiiii, be oirrful to cut A a Lttle dt*(»T ur loDfrn' than B, 
lui HUuwn at I Fii;. 160. Kuw take uui duinmr and wowk 
up thv^ feomle cut A, aa at Tig. U3, for the in»l« cut 6 to 




trulj uKiffht. 
alMKtr vw ndM. 




hob Its 

enter. AIm se« aMtion at A B, I^. 186, vhioh iDtutntes 
tba w«y thtr Inp nhimlil Tun when tho pipe in ftxnd. Then 
BoTI to tho lium (aLhiuI utu. nwh way) J R, Pfir. ISS, and 
Bluvcitto thvlincMl'. BI, m a* (oaaketho joint look abonb 
Uin. wido, vhni the «1))0W ia pnlifd nn ; next null the 
dbov up aa at Fig. IM (hutdanot pull It up hacn yoa 




Plw. 1«1. 



I woiked out. If yon want m i In. aquut^ elbow, a* at 
16(, ntHTk the pipe all rosnd m *t CI>, Fig. H2. 



tia. let. 

am suiv that it will fit, becauae If top heiicl tho hitek Imd 
two uT thrte tintui. you will be a^'to Imwk thi* bade iMd. 
mj Chut unco pulUui; up nhuuld MuEoo). Clow tho iHiBa ana 
kiiouk the ooimerw rooiul, as alxo ■lu»wn at ; then witii & 
neee «f ttrin*. tie aa at N, and It iit ivady for aaldiTrin)^, 
iMtead of «lMp, you may ue a itnvp ef lead tuilnd nn a 
atick lo ttiffen It. or you cbu burn tlu- Inul n >« lo ktvp it 
eteady wfalhit aoldcrtn^. wliirh in dmu' lu follawn : viixv 
the lead pipe upon two piwra of quurtcring, Ac, gr on jmir 
Mat yqi* Dlodu ; let ita vthcr cud «lnnd np na at Fig. I U ; 
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ELBOWB AND JOINTS. 



oov ffiWh tlivi metal all mmd your JAiut until von have 
(Rituun f(oodli«at : Hnd nitha Hiiitdliln iiiy\h \<ineM>aat Sin. 
by 'ilin. iiiiiKtv;. wijMi fmin U tiiwnnlK thv llimat, thiin let 
I the mnlo tutu tlM [U]i« Hud irip« Iho othtir oidr : ttin joint 
tahould kplMtr aa ibut aliowu »t ft, Tig. IrU, Afur iIim 
viUi jnur duBuny, kaocii tlui lliroat lc«a down Aut aw at 
B IG^, Mud tlie otbov u liuulied. Bgiu* plumUt* wipw 
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onlj one nd* of tby joint at n timi.', but tliis la considprod 
vMy alcnr irork. WIk<ti ihia i* iluii» you nuy wipe it one 
aid«. mr4b tl wl tura it. Uim wiiN.' th<: otbc-r. 

N.B. — U yuu with lo Ictrc rnaeh littdc <ir unout lead, u 

at 0. Fig. I«(. vou luuAi cut yoar Uaea O li. Fin;. Iii3. 

- wwotdukKiT '' uttio ■luprter). Of oovnte tii« «an>vi* arc 

fpmti; ftKindi.'d vTMr joa Wn ahaved, and the olbow 



rut, lea 

If jpoa wmsl ta nakB an Maf vibow, aa ihown at 

Flir. lOB. jroa nnat ml ounrdin^ ut luUowa. VAilt 

iMiAoif lib* mitt trtrn kim/ ofttb^w. Talv jour dimniloBs 

k»l Pfff. IM, wbii'Ji rt.-|im)mhi a lis. aMlnt pi|w. P 1 Uu. 

~>ut; fivm Q U^Bi- Ifl. IU>., nUcd tlw fl«ur liuc. lU* 

I all tbat. ia waaWd m tliu> <am, biit for eloarti «v Uka tho 

B 



ha 181. 

IniMith of floov'liiM) from wnll to tliR orntfr of ih^ pipr J- 
Now att tho woA owt 'it'wtnU; on tlw (loot) foil ■«■. fint 
~ ' >w Um Door Una R Q. Uun tba Millufc liw. ttwn tha 
in Uw BU, tKnt tlw jiip<' ItaM* 2 Q T. Jr«. NVit ntfar 
) Blgn IM and 109. Hm the line K F. Fig. ie>. lepra* 



KnU the line S, Fi^. 168, and DC, Fig, KS, , 

th.o tine Q, Fig. 166, and no on. Now you r«{umr to kncnr 
wlu«e tu I'Mt ilsc Lhruut of tlio ptpa, in aid«r tkat ttwt dbow 
may afu-rw&riin uiiiic^ up Ii> tJin d»tnid anglo at thr flr«t 
piiU ; for ilif distunw- ii( ilw i;ut irfcr lo I p aiul F tl, Fijr. 
1(19. Tliin ia ubt4ini>d by nimpiy puldii^ a aqnazv w^riMt 
Um pipe liocB aa at O D, w that die liiir G O nay oonu lo 



tM-lM. 

iit« nu«tux{r point at tho thro«l of the olbow, w okown at 
D. Now m«u>uiT the dilitniKv ftv>cit lhp*iiuan> lim-O to F. 
or from H to I. V^X- 16!t,and tliul di'tanno sutrked runnd 
Uiu pipe, M at K F. Fifir. 162, will Iw iIm) mtttnjr mjnt 
acTOM ihv inti-ndiHl thniatnt part, lu abnwtt at A BC. ng. 
la*, trlieii thu rlbciw uMy l« noilod. dinrcd, add lolclatd 
H before diitv4cd, 

Tlxnc «ll)owi> luv fm|uantlT iiuul<> to mva lli» r»iirw nf 
prapcT bond*. Tlu-y am itxeuadinKly luvfnl for nimntir- 
work, Ihongli iifbu uard for o'tiart-waric. Whan iHsd tct 



B^ 
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rw. iM, 



•hoald ha^v aa amob MI 



tli« 1ati«r pnqww, the pipe 
pOMdhlo, thvu)tb aHuailjr dbowa (hould not l« nari ia 
nlovl-wnrk. unlaw it b fttm a ixariy bofisontal ta a verti- 
cal M>il-pipr. rnirJiaa would occur frum tlwotUbtaCa tiw 

■ €• vartieal ■«I- 



Dtnl, or to tba dawn pip* 

t you will pM«aivi» that tbadbMT wUI 



to the branrJi ^ 

pipp. InlluaL. , 

Work <qttallv w«ll m th» brad. bM«na« th« fall b food, aad 
iJm mil tanblM trttt t!.o Ibrtml nf the f4bow diiwrt Into a 
TMtfnal pipa, BUDlly aa thouirh ll warn MtnpiT a 
isia aoiil jiipe. Wby not. ia a qutation toriboM wba i 
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ELBOWS AND BENDS. 



» 
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d«ini[i them. Some pluoiben -irork th« tlitoatMl purt n( 
the bend to ft rounood sluiDe; in ordrrr that nnthiiifr mtj 
\<idlPi va tbe abaip port of Uim throat whcu jiowiinx' trom a 
hi^rhor Level, wlira « eaaaty int[ipl}r of walr^r in liiid on to 
the ctoMt Hppumtnii. but thia •ffiunulntiaii uf miil nnd 
pitpvr [■ not ttt nil likcily to t^kn plunc in well- arm iijo^ 
work, uiy rniin* thnii it wnllli) wvm it a bmtii:ti joint, 
Bnisi capH nnil Kcrfwii ur iioinrtiniirH Kililnnl uu, aaj nt 
P, Fig. no. in orJrr to cloon out the pipr*. but minh vork 
U oiiiially Inugbcd at- 

Bends. 

TWe dio nuutr method* of mokinff loud b«tiilii, Mmo 
wiUi dnmroiB*, othorH with bolt*, bohhiiui, 46,, other* tar 
pmconp thn loud inl/i the nhiiponf thiibrnd niiuirvd, uthtiw 
cut Uii^ tHndH all tlim liui'k, whilit ritJi''r> rut thi'iii nil ti» 
Thituit. nnd nuuiy a-aCtfi tlirni by riillinir llimn on nu-tl tidti, 
ai at I^tpi, III nnd ll2. tt will bo- nivmuit; fiir iiii^ to 
rx|iluift at Icn^rtii Konic of tho brat motliQil*, wbilat those 
not miuli pmctiiwd will only g«t a few worda by way OJ 
natiM-. 

Bend Matting. 

If f ou take ■ nic<« nf oriliriAr^- li^ht l)in. Inad ptpti and 
pull or bend i( !(nnq> ivund, it will cHpple or erinliit' nt thu 
"thKMkt" (seo BEX, Fig. Ig3]; the- larger Mid thinniT 
tlwj pipe tlvii moit it will cripple, timc^nic in birgf piiio* wi! 
muM g» ilittfiviitiv to work. Fijr, 171 sliuwn a It'njftU of 
drawn ptpr with t^e »oIi]^t ondonc ut B. next on Iho uthia 



«ida cut tbp pife down lh>> nnntm tn niit tho ]<mjfth of your 
•a ■bown at A B. Fiif. 1*2. I will betv explain the 
' o< baud nukiriff. in nrdpr tint ymi will Ii nc n better 




tluiilmitAnd wliat in writtOD upCHi tliU 
I of the plunitAntf trad^. 



Tho ThBoiTf of Bending. 

Fifn- I*^ and 1*4 will u«lHt Lii lii4> di;«cripUa». Lnt JE 

he til" Biio nf your pipo tei bo bent. pTaw tlip line J K ; 

dividn hnlf th» nimiinifproniw of thit pipe inl4, nay Avo 

mrtM. iLH «biiwn at 1, 1. 3. 4, & mi tho oirplo. N*Kt dniw tho 

Jno* Jll and KK «]iiare to the hn? JK; now strike Che 

Kio. in. 



Ijn 



^r^ 



1?- 



fl^-t-M 



« m r 



K' I 



-> 3 



■erj* 



line HA also cquHre to J H, and anywhere on thia linn as 
at A, strilia thi- thnvtt line, alnu tin- Ivck as at IKi. &i). 
Draw the pitrallel lint.-" VI, VVB, X S. *•., tbrou^fh the 
pointMun tin- iliviH.^purt of thi-drnle. and«ril(i' tbriiiirvij 
linM VL, WO, KP. YCJ. widZK: m-il diddn ild- oono 
from n to Tl iiiti> fivp. nr lui luuiiy iwrt* a> ymi choow, aji 
idiown nl II O F EC R. htu! bIwj divide one of thaw on at 
A'', and draw atnuirht linui (luiu puiut tu point as ut LL, 
00, PP. ftQ. RK: noxl efriky tin- liii« J"K", ly, 17*. 
ajid niMuami eft fram J 1 in Fi|f . l?*!. and nd thit diHtance 
(HI J I Fig. 17* i mtatmauiupft from I, a. Fig. IJ3. and im« 
thiaoH on Vig. 174. nnd »o ou uutil the whole laniarlcKluH'. 
When nil i» nmrknl ■itf nnd laid dnwu ■■> fn>iu J lo a, Fig. 
174. con tin 110 Iran 1 i> tn K, wliidi will U' lliv (-lact ilintanc« 
round tho bond. I'nmi .f to E, Pi|f. ITS, mi-anuiv i»lf tlie 
diHimw of the "hurt line, B4u1 plnf.^ ll.i- >•» ihf lini- KJ, 
Ki(f, 1 71, n* ut Kt/ mid i/O : oI»ii mi-B-urr f-t* ]. ', Fii-. 173, 
and plnw thin on the line L». P"!*:. 17-1. ni"l 'i- "ti urilll y«iu 
hm-p ihii IcJt Now dmw ilic oiirvM lirip thnuiKli the 
diotannn ir point* U 1, IJi. H-i, Ol, M. V.'i. aiid ihbt will 
be n dnvrlii|inirnt of mir w"!!.!!!" 11 O, Mjr. 17^, 

Now. Mx-iiitr thi'i. it iH qiiil-' i-'!'iir tlmt wlicn ihn pipft ifiut 
in n BtrniKht linp, the hank nntl llimnt wnri' of »|iial W^rth 
and ■ubaLinne. thi-rolof* tliP piBrP, Vig. 174. wituBi K I. wiu 
Iliruimr-iiHthnl iti'iMw EO; Lliii tirhiii the fart whi'n piiUintT 
up hi>nd», «■ ut Kipi- IM) tn\d 1S2, llir nmli-cnlrn of Ifiad 
inunt U- i-itlitT drit<-ii. w il wctp, itilo a hi-iip ut It 1, Fig, 
174 I but liWBiiat Qi. Fli.&")i ot worked from K towardii 
E, tlukt is if yuii nn- not lo (tntin the buck. l\,T striking 
out baa4i kIm m« Fig, 198. 

Split Benda ftumiiMtMlJ. 

Now rrtum to our mlit Iwndu. It will bp qnite n* woll 
ifyonflnt wt out tlim bcrid on the bi«rh, IhoTi ynii may 
mFTfuiitip miuid tbp twrk. an fjyan <f JKIj. Vig. IT'J. tn 
oliMin ilic di«tiino? of llip pul, whiidi rJiould iilwnyn be 3in, 
or iin. Innirrr th«n Ihtt bond. You inoy alxu in thi« war 
fibliim thoivimi^t lt>ii)ttli for tho thnint (ill 1, heiv ynii will 
rnVf that yon hnvn n qiMntity of Ir«d to uparp. ■.'., from A 
to K, nil of which bni' to tic irot rid of in iini.'Ut liundK. AUo 
MH> the diiUuiiic tlint it ii miind thn Ixiiil nt II (■ F tn B, 
^ir, 1 73, Bgainnt thnt nnind thr thmal [ul.v> mh- Fiht. 19I>1, 
aad aa por dola witli Cli« compmim tmwtiin- ftiun OVDB, 



ELBOWS AND BENDS. 



all roiind the outside : aft«r this, mtasiirr fmm the iniidB nr 
llliiMt part from I h> C tini H. and i^riinmrv the AiSctriuM. 
home plumben nliift tbo twrticlc* of tlia lt>ntl from tlia throat 
put tu itlnugLtcn Ui« bock, bat hiw munvV not ono ta 
nrratjr. After roa hnva out the pipe, vpcB the thmnt ptrt, 
bmd (int tlie maa*, niul pull thin purt ruiuiU, » Uttlu nt n 
linio, llii-n villi a duiairiy. V'lg. 181, wurlt thr intemai 
]Hiit (if tlip lliniHl iiigtMiinU ns ntinwn nl A. Fl^. 1H2. 
tn OH m-u-ly Uii- nhsiic ik< you ma. Gu iwrefully tu v»rk, 
and <ia not kttctnpl io w<irk up Uii; ndm A D B. Kif,'. 
172, until yoMf Oirwit in uwirfy to thi« ptopor itUu|v. 
u Kt CD, Kiff. 171, uftitr which )'i)u iimy du ki witli 
k ttonll tMixwuud drawer or buMiii^ uticlc. ft ifl nut 
ncconory tu uxpUin niinutctly- wluit u boMdoK or drtMaiiig 
atkikiH, ^chrycnnbcbcuirlilatiibaoiitMiy Inulitiuruliiuit**, 
•ad m illiuitntcd uid cKplaiiud in my rouf irurk. The 
dlWMr ta altowii it K, Pitt. '-• *t>^ bjwintc RtJck in nome- 
whM iamfW, the oiJj' ditttT<.-«n> btinfr tha.t ii Uu a rotmdfd 
faun iiuitctul of flat. Ku.-p the duinmy up M)r«inat the aides 
wlien tninnK it. If yuuliiivt juumdi-d iiniptTlT irtth thltt 
llugac part, yitu irill nut nijuiri! t(i worli nn me aliSrn ur 
edscn, na iii wio'kinK' tbc tbn>ut !hi.cJc, tliv luiliw will l'uiiui 
up l>}' thniuch-w. Next takv Uic bi><:k. pull it ruiuid u 
Uttlu at u tiiiii-, thi.' duiniiiy lieinu ticid iiuaiili.'. witli ^i-ur 
dnMMT wurk tliu two ixl)p:ii utid liiiis tduu'ly ruund, mii (lie 
bank will (uUuw. Nuvtr atrikie tbo back Cram Qm undenicb 
with th«du»uny. After you bare made ■doeenor Ivo you 
will lit- alilt- 111 moko lltein na fuot lu jim plrost-, bat do net 
liurry tliiaii ut fint, ■• tbv gmitL-r piut of tliii work ie only 
ti> Lu liMniHl by patlmt bpptiuatiun. ]jiL-rw.'TcniiioP, aiid 
fnuatkm. Smiu> plumbern when miiUiif; bi-ti du tiiti- thfi ntwU 
*■ Umdag mallet," Fig. Iti, and "diema." U Uio tOgm 



Flo. im 



abouU not bn even iuAiti tlicjf tifiAt to M. vou miut nm 
than oA witli the plnnUr'* tHa ngs. 1 74 and 1 7 7,irltlcu 
Aum tbe Httt and ivund aiiliw. TUa nan muel not Im too 
muma, m It will dmg Um la»d * Bdr loo Hne, nr it wiQ «log 



rma. iTa « in. 

■pL It ilwmU li» « mtdiim ont. and it ia *II ImpMta&t to 
■ fmd wcokman that Ui nap b alu-uvit k'-pl in good oon- 
iKtiMi. wiM.. with iliD tivth An and shuj), u t^ vmk l« 
tbm dinif with fai-tUty ai>d deqMtob. Id wmUw then 
hmib I nrail mil Hay tlutt vou miirt kcap the lack lb aaino 
tJilnhBMa ■« tbs rUo, wbloh fo doM by kiwrlung tht l<«d 
Hm wa)r yea vant It to flo, hot not too iuuA. Atitr jmn 
liKvo vomd tlw i^ ud trlinnifd tho Ml^foa, "aoa"atid 



■hsvci it, aIm) aolder. If tlw foivgotn^ a done wtO — ■■<^ It 
nquirea prootioe— it is tho bent way of "*^r)r bmA^ 
apacfaHyU UwaoanM an Wiifap fawtnadof bdaanUBn^ 
au B«t half Huoh hard wodi a* pulUjur npT^aon^ an 
known na "MMy h«nd«," "alurp buaida," and "aquaie 
bcmda." J^ga- I'tL and 171 an drawn tmn " 
bCTida." 



m. I7& 



Flir. 170 id tho bend finSiiKi'd : Tig. ITS is a **aet «^ 
wtiiciL is naUv (iidy s dcublc U^nd. To make thia ypflf 
niiiKt iiinkr thu bcuil, Jr'iff. 17^, iinit, and ooly auldor la B. 
Fip. 17«. 

A ffuod pipo-bondor will hnve hit wwk when ttaichtd 
with the Moon) of tho luul n-nuiininir, and u mkoolh u tfc« 
pipe was bcfuro he luui^hHl it. Uv wtU not t«qidi» Um 
»a»p to amiMth up tho cdgw. ___ 

Pipe Bending with one Seam. 

Some plumbora bmid tliti pipo witli oaly oiu) seaL, 

they pLm.-<> at tlio bavk uf thu bend, bat this cIms of «iat is] 
not miwh pr«i>iiH<il ill I>iTiili>n. Such bends poa Ttt mails 

S' ditting the pino luid opening th« matf, pull it rmimt 
e dit hMnn tiido open, whvn tho throat oan bo wostaJ 
bnrk. or sctunod part giadoally workud orer tu fom As 
Joint. 

Uneven Pipes, aiKo Hard Pipe*. 

Brfarr proawding to axplBin the puJUng np of baeda, II 

will Ir lu wkII to give yon a f«w hlnU nwpMtiag Oa 
anloclioin of npo for beodiag. Alunrt wlert that wu«lt ta 
tho aofttet, wmoh van bo ratdUy knowu br lamng it with 
tho kniuddes. If it baa a ring il ia nuv >u br baid^ ao pna 
l«ul i* not aon^iroiw, ihm>foru alwayM sslMit the hngtlM br 
bantling which huvn thn least amount of ring. 

BaCoro yim licflin bmdinjf salld praased pipes, aa bsfiMV 
dincted, ulwnyii put thn thicluivit part of your pips at ti# 
back, as this part m upt U> bcvouM' Abvlchid or —Vnwnf 
Ii«ad, ID a gvod plum bur 'a hands, may tiu twistnl lata vnwj 
oanoo{rab1« shape ; Lut, m in ail Mwr Indos, llm n b ■ 
dgbt and a wimg waj of doing orerTthing, and Ocre Me 
majiy dsircrcnt method*, oo^ naving a tight and wfoag 
way. which I xhalt diwrnhs. 1 ihsll ho iilnaasd If my 
rradiTni will sdupt thi! styln mnat wui tnlihi lar thrir p»r tir«lMf 
kind of work ; of ovudk: I ahall aay that wUcii la beat fur 
tho clsM of work nquimL. 

Small Pipe Bending. 

For tqnall pipn, mih » from ) in. to lia. " fttvf p^pik' 
rod may pull thctn t^mud withool tnoUo or daju«r; M ' 
fur largv «■"*• *ey. tram 1) in. to 1 in., soaw HtlJe^ 
neoosMuy, evou ia stoat pijM. 



Pulling Up Funnel or Boll Plp«e. 

In London, It ii ths fsronntn plan tosDake brvds' 
out onttltig thitn. It is dooo wilbeot coUiBg or mm 
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iafliiam, ani is acoompliahed an toUoyrs : take a wck of 
■luring to (otm the " pillnw," B, Fig. 180, Uf it on the 




Tit 1^- 

r, and the JBJ», C, on thp unmn. hut if nfirmeit pipo with 
the >mra on on-c fl<do. plnoc tlic bnck of tlic {>ipc on tho 
pillow, vith tlic UUohcnt part of tho lead at Uic- back, junt 




flf.l8ai 

want to Iwnd the Dtpc. Fix a block so at K, 

^_n Uii: AiMT, tu kwp the pipe from slippiuK ; Uum 

M dry ■hovinjf Ji'nidy, and your Iim^ diimmj', 

181, bUd iim P G H I J, Fig. 1H7, nUi>n.HtJ(ik «r 

to poll the hot HhaBiHigs out whon tho l«ad ia hot 




»( 181. 

^oottftb : take a ehtat li»vgth »f fnatidri'l, or n ahort pii<A at 
«eallulil pole, aa bIiciwtl. put Into tho Ktnni) up tiiul of 
til* pipo. Fig. 190, Juat aDaU tmoiifli to enter die 




Fie IK 
tat* . hnviiiij t^vcTjIhing iwif. p"* * '*» 
llga into ll>" throat of th< bmd luiiLtOKH 
t tiio tlirout uf the lead to nako it Bia, wbloli 



jan can judjrc ly niittiii^ on it. Whi-a ihJa hwit is 
BCqiun-d, quiokl; vitbdnw tlie fire and let th« Inhoiuvr 
qiii^kly p1u<« tho end of the Juaadrel uOt) tfau pipc^ and pull 
thi' pipe up wlijk you pkoo a «ack, or anjtlun^ «la« «on- 
veiiieiit auruBi tbc [mti>r paitof tho throat of tho bvnd, tbf^ 
pull diH ^uc np a liUlv. jurt anfficie&T to dent it uctun Iho 
throat. Now, vrith a hot dmnmjr, dniiuny out Uio dont aa 
ebowa at I^, 183. natil it ia round Ulw tlu other part of 
tli» ^ipf. Kmp at thin until your bead ia made. oooBaaonnll]r 
bimiDg tho pipe on it* ndn tnd hnldinap tho piilli>d up part 
/(irirarrf, lu prfteiit it Kprinpny hank, at tho lt«Irt*^ tiin« 
^th a aoll ilcWHT giving it a iJiarp blow on tho niAv, that 
IK, when the aides run out aa i!luKtnt«d at It. Fi^. US. 
Nearer nrikc iJid Imnk part of thr Icod from iusido with tho 
iluiiun]', iir (t will ha made ihiii, on at E, Vlg. 16l, bat 




Pig. ISS. 

work the li»«d from throat to th(* tank, with a view to 
thiokonlng the back. Having i)uR)mi«d otit thu throat to 
its iuubI Fonndneaa, warm up the pip<< agiiiii luul pull up aa 
before, and aeaiu duimiiy out the dnita, Kn-p at thia 
until the bond ih ua fur ruuud on rvijuirod, rnntmbcring' not 
tu pull it Lou for at ciuu tune. 



Bftd Made B«nd8. 

F^g. ISS lUnttnUM * bodlV'madK U-^id. and alao abowa 
how It oomea tagalhtK at tho Uiront. X. aiid back, K : I< ia 
tha nUai;irrid MWrtion of X E, looking at ttiL- piuv t-ndwaj«. 
The naufio of thin oontnuitiim i« pulling the btnd too 
quiokly. and too much at a time, without drvBiang in tha 
aide* lit It D. M tolIowB : Aftor jou have pulled tbs pJpa 
round tmljl it ju.-rt b«|g:ina to flntten, titkc ■ aoft draier, or 
a pin-n of wift wood, aud a banuiier. and tun the pirio <m 
ha BJiIo ; Ihm strike the bulged part of the pipe fruiii X, B. 
towordi K. until it aiiponra niuiid likti !«rtji]n E. Now 
pull jota pipp rvuud Bguin mh bt>furv, uid ke«p working it 
until Hninhca. If jfuu find tlint jt tx^iunm BmallrTnt tbo 
bt^nd, dummy it out, i>r if the pipo is t<>o «ina]l fur tho 
(lummica, tua a lonj; bolt and work tliu Ihrunl purt out 
until jrou hnvD iC aa rujuired. 



Thin Made B«ndft 

TIll'M' can ntwtj* bo dett«tod by eaamininff thcfn in tho 
tvt'-k., v ;<t Vi>t. im. TBk««innuldi«a>eratidtaplhnpipn 
n Uv tiii>f'~ iv>imrl A R D, to teat lur the thi<iltll«ia. Striktt 
II liiiTil(^iiinii->i t'l jit-'t ilcnt it: nF'xtHtrike the baokpaitof 
the pipe K, MirA lit* laou foitt, and if it denls miu^ man 
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UlanatiiiMmOr-iiwdft heuA. At T Wand E. ia lobe 
Vmtm Um dhct vS tUck uid thin bcatK ulwi iiii«v«nnM* of 
|ilMdpi{Mi> ibaveaoenaoDMof tbr mui'h'pfitiiicd London- 
f Bftd* bdndM, titul« in vrluU hnr* beta* cotuwered A I uhops, 



«/ 



111 IM. 

that oooU W (uMily uini^xM toj^etliFr witli tha nrrMnn of 
lbs tfcimb cad finpiT. N.B.— Cure mtixf Iw 1iiK(4i nut to 
ndnoft ur enlug* tlip mi'' "t Ihi' lHiti> iil tlii- iHiid. 

lie be{ine-deMnb«(l mrlhiida r>f hrculiiiK l><p« nm thoM 
. pnrtlwd. Mid no douU Llir bn<t knnvn, hut U 
I uv niaaj othor nothodi^ 1 will briefly dcwribe a few 
, ol Ukuu hem. 

Bends mftde witn the Snarling Dummy. 

TUs method cf ntaldn^ kad bmds la diown at Htr- 186. 
Tkk Hgur» obowa « dununx mad« upon a ^cut atsJ rod 
fix«d into tJie bench. TLe iiMthod o( rorkiitg it ia bjr fint 



^l 



PlC-Itf. 

(nlfinr op iha bend, and lo get out ilw drnta. ntidln the 
rad of the MnariJHK dtmitujr, aaabomi nt A, and the reaction 
^*«a a blow within the braid, throwintr oat lb« bond to bbt 
'aoepe mqidn>d. TUb method of «-nricinit the donmy bi 
aln likea adrajitage of In worldng up nnboaaed vaeea, fte. 



Bending with the -Bolt" 

fiam*tfn«. for maHl )»i]t* work, tudi a* Fmrn I { In. te 
J iB, pipaa. the oip^loa in tbo thruat nf Uip Ixtid oan be 
Jnpokad iip by plaoinv the bottuv el thi> Uilt. (-Ijr. m, 
■ndrr th« tbmai »( the bead to KMiniUe the liondlo of th« 
dKBuaf aa at S, Fi»r. 1S7, and atrikhwib bank with anmnll 
' knoBwr vntU the rrippic* atv out : thi* b a ^'ory bandy 
■Mhod td gettlag over the Job raiao aee dwKtriptioii of 
Tit. Mi. *^ 

BeiHlInc with water. 

It b a wrU-known fact that, pfaetteally BjpMkiDgr. for 
ntek work, «wt*T U inctaopR**iUc. hvi uajr ba tiinied aad 
fMMted about to anr ahapo, proridad it U UctoatdiB a toUd 



owio. Tb«> end of tb« |>ip« ii frtoffK^i. and a Kopooek 
(Kiidi>iy>d into tltit ulbiT end. Kuw rill up this pipe t^nita 
fall with wann wiit«r iiiil nliut tlie iMck. lake Uui end and 
pull round tJm pipr. Ht t)i>- tMuv tiiiu^ dnMunx the niole- 
cultfi of iiNul fmm the tluuut towardx beck, whicn wiU flow 
if properly worked. 

Ymi rjui huutni^ away as tawfit aa juu tile«a«, but he 
ijiiick nbantit. «o that th« wntprdoeanoteaoldavit.tbweW 
(vintnuiting' ; in facH, you nbuuld upan the eock now aed 
then, and reohnrjfD il to uuko Hure ut thLk 

Sand Bending. 

Tliia in a verj old method of bcaJinn Ind-pipMi, a&d 
niinwfn for lon^ri eaaj boiide. Pri.-ct'od Ui thU wnj: The 
Icntrlli uf thi' pipe to bo 6ft., fill uud wl-U ntui this jiipcaoUd 
wiui wild 'Hi. up. thMi hnvf rpo'ly « tn>-tal [«t <jf rcry hot 
aond t» fill tht> pi[w one foot np ; next ftU the pipe up with 
more imjiI iiinii. nuiiminy It aa flimly aepoiriwe: atop tlv 
viid auJ ntiik It nnind aa you did the water banid. bat de 
not alrUw it too lianl in one pLuw, or you wtl) Und It fin 
way and tvqum.' hi he dtuiuuiMluut afrsiu, or If yav on 

S:t thv di-itt mil with lliv duniiny wnid a ball throttl^ [wtt 
bading with itollH]. 

Bending with Balls or Bobbins. 

Not ntmniiiciidr.'i) uiil<'>u fur niuill pipoa, aad not than if 
ihcpipo <."»ii Iw wurkiil witlioiil. 

Tain irtylc of work ii> tnucli nmrtwd on ■nail plpML •ueh 
an I'm. to Sin.. e«)H>i>ial]y by Londeu pl uwi b era . Jfrthnd: 
Siipwieyuur plijp toWain,, then yon nqnlrv your bait ur 
bobUn about 1-lCin. lce» than the ii^ie, au iHat it will rua 
tbruti^h tlie pipe freely, fow pull the pipi- txmnd nntU it 
jost bcKiii" <u tlatti>n, lu at Fig. 1S3, pel the baU into the 
DIM', and wKb •utRi'' 101111-1 ninvw of ««nd (itar Sin. lo(i{|f by 
lun. dluieter) foixv tho hall tbmiigh iho dmed part ik 
toe ^pe. vr you uik^ ut>o ■ercral diifeieal-iiicd balU. an at 
ABC (Jfig. lt)G}, and ram them llirouarh the yi}ic with a 
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ihort mnndrol. nn al D V. Yon will requite topnaeeedeitr] 
Mntnlly abinit Ibin lanunioK, or (ilhcrwiiv rou vtO taoit 
IDab drive the bobbina tbrvvh the bavk at L K J. Tea 
niMM ftlau watvh (he thiont pari U II I. to Ivni il fte* 
UnidBif or Inrklin^ np : diea tblo part from the thfoai 
towwm tha bank, in orddr to ynt Hd of the auiplua in tte 
thiurt. 

Sano plnmbm mil tbeae bobbtna, docs, faaUa. As., aad 
inalandufuiinitthenMadnlD, Fig- 1M| they we 



aUo •omcttmn r«|]nldo|^; they atv (jniply tkmt l»a|[tlo 




BENDS. 



«l round wood, Midi w a pi^wof rail, &n., (iitt to l(4ivt)is 
ol, «7, Sin, Ui bin. long, having tti^ir ed^M rounded. The 
ballH or bubbina will ruu ChrouylL the pipes all the etudii il 
"toucfacd" urei. 



Set-offs, Dummiet, fto. 

A Brt-alT in nothiiiK more than n doulile bend, bb tibown 
■tFig. ITS. and at Fig. 1&7. hiiiI miula Ui IiiUiJi Lhu luiniA 
manarr. D is tlir Wir inul of Hn piiH.-. Alwav b inolic thin 
eod ftrat, mill pull it u]i uuiu- miuiirv. lu it wiU bti fnund li> 
go a little bm-fc whni pufling upDii.- utlitxbt-ud ; if j'ou can 
luulio the two to^ctlior no niuuh lh« bettM'. a JAU uUi then 
woric tli4.' Ntulf frurn thi< UirouC (if oijl' bvml luUi tlio but'k of 

ttW OtllTT. Thl' lilll'TMlt-ntlUpHl dulIUlllCH ILtV IlllIO facin 

dHnm : (' :i r<iuiiiL.:iii->'l ilutiiiiiy liDLviii^ uUuleod; licitli 

adsimv(*ry'">"'b'>t^'° ""**"' i^"^ '"'' IdiiwkiiiK downward t 
•sdtheflat cDdfurpulliiigup, &v. G » d«uUe bent dummj, 

H b«At diiRunj Aatnt At I''i^. 6, T, ISI and 

f tlnnin ]i1i]inh(>ni rnvfi^ tu mnlip tlKvuixpt-nltii onthnbonob, 

" " " ly nu 

lu lirf work iinr wiiy ki> thn nthcr, but ryTtiiiiily ptrfrr titr 
flitoT tar IiaMinx npiiinKlci b<i|idl. ^*anr pbiniticrs ntmp the 
pipe to thi* flu'^T wncn "'^^'^ ■rt-uH':< ^ thin it to ko«Jp it 
fnoB iibiilintc Bbutit. I pr«l«r to tuako tfcioa M dc*cnMd 
in nuOdnR oh^Ib bundii. 



Twisted Bent Pipes. 

TU* U s vny good oj-titeTn of liMiding, Iwl v«rr little 
knawii. It in oodp u followR ; On pulling iin ihi> nmd at 
each opeMtion on fteiOM>trM whloh is like tlio hoitd of a 
rmtch, lUft rxoM-tive belne In l^njrth mid »!*• propor- 
tSuiul lu tlia pipe. tli<' eud of wliii-li in iiindir tu eiiUr thp 
tM|>L- witti ■ i>t«f> wliivL Rta iiilu a stupcut uu llie cud I'f tlio 
pipe ill ft Mniiljir niaiiii<4- tu tliat nbutrii at A. Gin t)iv KpHi 
b»d, Fi(r. I'i. A" thf pip* it niill.d wp *n thp UirontiHl 
put ia tWHlMl triwnnli) the 1«<<K : \rv !»■ dintig Ihi- lnuk 

r, or Bwlmniloi, an- it]iift«tl ti'waiiiH 1hi> Thmat,. hikI wi 
plp« osn be msiatAiucd lu tlic \mn\c thickni:** throu^ti* 
cnit. 




ri(.iB!. 



II a kingln bent, I •tnuKbt, J hand^dummr, A B N a Icnff 

n ]i1i]inh(>ni rnvf 
nbilxt nthiTu uiirk them on thr flwir : fo-r my purt I would 



I 



L 



Bad Falls )n Bonds. 

Wlcn BisUutr Wnd* tlic <bII fhnuld be comtidcrvd. for 
it U of i^nilo a* uucfa importaixv oa mnkinic l)>c bcuds of 
*(]aiU ttitcknniK, puptxaally fur pipMi, no «hnwTi in Ftg. 198. 
In IUa diapram jrni liATn n drnwinff of a bad Iwnd. Frami 
A to B thMi> i* Ml fall vrhntrvpT. ih aim fmtn B ti;i C ; muib 
bmdiDK ia fivqni'nlly diini' and Sxrd in nml uliout London, 
vbicb l> not only luurc wvrk tor tlic plmnV-r, but next to 



uwleie for soil pipe*. It ahould b« KonoiiLbcrcd, tliat tho 
aliiirpcT ihe bend in pullwl tip tlm laarst work thcro will ba 
LR itfurtlm plumlMir, Kra>n)>, thn nuisnn why ¥ig. ISa is 




nc.i«. 

ewler to make than Fiir. 188, and miieh b«t*T for thf noil, 
&a. Fig. 1»9 shffwcbuw tliii bondshoold bu mndi' with a 




fiYKid fall tmrn A to J, slwiMm H to H: die aethod ol 
innkinK thf*r hvada isq nl ws it» fwduiircairiaBBticin. B, I. 
and K iiiv tho tuTupinH foropmlu^ Iho «ia», the m^od of 
which wiil Ik- «xplniiuKl ill futuirpaniifnipluiciti " Prvpannf ' 
for Fixinir/' 



Bends made Into Traps or Rotarders. 

It will Kiinptiinr* be Uniad rn|iiisii# to nrlard tlie flow 
of wHitT whiii ruiminK Uinntv'h mmI ijt uthi-r pip™, ur tu 
dii«.'t it tij iiiiiitli(T iiiiirw. or c vm to fumi n trap iu the 
l<-n|ftJi (.if pipe. TUii' lukfi bctf Htinc in iDBiiy way*, but 
tli^. tUO And Iflt H-prM«nt thn m-4h(h) that I, attw 
nstaiv mriMidoratiun, think moA prtrforablo. Thfis Is, 
tudllnit iiPtv aboiil lhi< ntyti- of bi]>ndiii)C, im it haa bsSBil 
bmgili vuu-uH with iinjviiLL'ial pliLiriln'm. Ow)iL>r to thc4r 
■Juipe llii'v iiir wlf-'Vaiiniii;:, Imt nnfc It: "iphoiiiiut ; thry 
an) Mmii-'vtbBt tcdiuiU' lu unikv, tliuuKii by iiu itiouiu' dilBuiilt. 
Tlii.-yim:' nutdir bv hiiRi|iin^ tht-m imwhilkthol : fct inttttnoe, 
ahuiikl you make Fift. lUl hot at K F, ihon lift it up, nay, 
SiD. or 10. and lot it drop Hiiddunlr on tba md H, th« 
tnoleculp* if lead will be driven fimn F Unnuda E. and m 
you iMti lliickeii It to any cstciil yan may raquirc. Of 

o i 



tiaan, so thnt wK<« the two RurfuM bi* broagftt tog«tJi«T 
tfccj- n-ill !v> Ing^rx! iiLki niudi otliar— n mneli grrater Ar«n 
of L-uiitiLcl b«iu)( In- thin RiPAnK nbtnined. whioh ^tob dfi- 
dtmi weldings to tlin s'di^s of tho pim'. 

Fij;. l&tf ia ui elcrntioa of tho oTlinders luiil «oiie. Now 
BBTry^rft tlis lot to be hcaU'd lo 401) dvg. Fulir.. tli« oyUmlen 
BDftlM through tho fiUinir holes with IimX uid nUotrtd 
to aoUdiijr ; now, h; hjilruulic or oth«r fomo, fonw t}i« 
ton B fonrsKl into thn irylindor, which in ite turn will 
fbm Ui« Ind up tbo pawnge E. when it will mix witli 
th« lend frum tba pMngO F (whkh At prewnt U ata- 
tiowinr]. By contbolii^ to nigo tbo mn B forwnn) Ute 
unouut ol luad from ^liodcr B ndo of tlur dio ia pn- 
dominast, and oinorgM ftuitcr on tho udo A Ihnii oa IThi 
odiMT. or K ; conMquontlf tlin Iwd not pttwiiig [he dir> in 
«<iuiil (giuiiiUty on each cidi^ nf A and K. tm mnwrialt 
must take n currad or oiitriiliir (onn nropoilLunately tu Ihe 
esbn prewnire uu ooo rum nvcr iai> uihiv. l^ow, for 
ftmunont mIw, uuppoM tho (ptrAp. 11 NK, to be out uS, 
UM tho pipo witli bfitd M »liuwn at Q R to b« Rqutrcd to 
bo pttmtid. Piwywd as fnllnws:— Tho ojrUnden heing 
ohArgod for making: tho etraJght Imrth of pipe as from Q 
to K, k-b t)i« two ramBB. D, tnved at equal «»»i. Thin 
will (if the cyliiuluv are of one jdxe) caiue the lead to flow 
farrudanl paw on eaubaide of the die laroipilu uro- 
portioiw ; oonwquentlj' tli-e pipa mnat tmargt in ft atral^t 
UDO i bnt now atop tho mn S, and nrgv fonrnnl ram D ; 
this win have thA cIlMt of lortang more l«ad on th(- tight- 
hand ado of On" din. and to iLc tend pipp wilt huvoma 
mirviil u«.'<iriliiiirly. W ia tlio nator oylliider U> Iho ruin B, 
and X iJic wat«r rylindi.r Ui Itie mm D. tliu crow tcctiuual 
linen rtrpreaont tlic- ituii liuitlien. Of uourao the pistouH <va 
bo moved backwarde br anj ni'tvlianiml luvvrtnonta. Tho 
abore *;rtan «t miHtig w-tnipii i» a porfcot mechanical 
iiLTC]ntio&, 



Knuokid BftndB. 

Tham b«Qd« imt not oofrcqucDtlr as«d in emall-pipo 
worii, aepAidally ftir lh« VxM«i«a «f f-aiiat, vnlroa, &v. They 
■reuvwMDTctry hAiuly for nuR-wntnrpipM, whan thn pipa 
ian<]iund tocoavajr nrstPT frnm a iiwEpiu)! tlimiifirh nwnll 
isloititfii-'WBl4rordfltera-Iii:'Rd. us iilno for tmnlran and 
axne othar "WBtWOlOMt work, mch m JoniiiiiK»' clowt and 
trap in mm ^M*^ or Baonor'a spAoat withgut trapn, Ac. 
Thcf an (DMe M follows ; I'ig. 197 ahvw* ih" mnthod. 
Ko«t pltmban out the «nd a« from A to B; othon out it aa 



dun hy the dottod UnM A, D, B, and ihm wotk tie end 
B onr, na teat ibey can. 



Striking out Bends. 

"Urn proper way la &r«t to itriko thn outline of tJiu bciul 
<m ttie bnuih or Itoor. m> at Fifr- 19^- X ia tho point iu 
lint atrike tiin throat A from ; tlmn, open jrour compatwco 
lo wbatcrcs Riev tout I>"nd idht' ^ mjuir^, mtd from II. 
•trllBt tbe back, U B, C B ; lalco ihti compoMM and divide 



the back int^ any number -uf oi|tiiil pait«, ns iit HE, C B, 
Pig. l&S, ant tho plpo to hboul tli^ shiiM' shown in tho 
dotted lined, thM) JAoMi Ihu puuit of thu bull or tammy, Fig. 



FU-WS- 

1 39, and with your hanuntr ax bofor? directed [•»« Dendiu 
with the Bolt], knock up the odgM at A, Fig- ISl. Work 



He- 1M. 

thia up from the throat op Up. A. Fljr. 198, then take tho 
innnll piiint of your dtuninr, O, Kik- 187, nnd pUtO it 
ionido tho pipe at about E, Fiji- las, and with the maU«t 
or umii!! drc«cr work tho point B and th« aided F mv to tho 

5rop(-r nhiipi!. It will cowio up bwturr if you open the aides 
'with your lunipin, PR, Fig. IRS, or O. Fitf»- 12 and 
109. I havr found the bort method of cutlinff thcao 
fcnnrkl™ to U' aa that dworibod in Fis-. 190. It i» dona 
for itnjiil pipp work by flret boriug w hole A, and with thn 
chipping ftnifo rut tliii *lit J, nini nrnnd tho enda off »■ at 
F, then drive the tunipin up and [ipMi the aide* F K ; next 
with the bull niuki? iho throat or Up as iJiown at A, Fig. 
19». Now wiUi tlie amall mallrt and duimuy work the 
end B, and ndea P E. Fig. ICO, up aa that ahowa at 
Fig. 1«6. 



Oavloj' Simple "Set-Ofl*." 
SetOfTB. 



or Knuokla-Jolnt 



Kif. 200. Tho knui5kli>-bpnd may be rouvertrd into a 
aiinple ' ' aet-ofi " t? tho method iliustnttod tn the diagram . 



Fl«. fflO. 

In this diagnun ynn tat ahnwn that tJin pi?" ^ rnt#*» 
limOar tolttat atEC. Aft«r preparing this for a joint, it 




TEAPS. 



U AduImxI tu At Fit;. 201, nad iiwk«* good snnnd work. 
OiM) tiling ia ocrtun ^ ttiit Mt-oB in stjungMt «l tbo put 
wben atra^tfa ia iMwt Mqulrtd. 



-^ 




nt.»i. 

Oavic« ClBRnting Stt-Orr. 

Tbit MSBothcr •ttrnitcacl-dlf, tnn>lo riLhi-i iril}i ■ bend 
or knnekls-Joiut. Tbii Mttill hu a i»p and ecrew, U, 



Fix. 202, far clnoiunnK tha Mnl-pipe. ^Tkla ivqoirM so 
funKcr d«ocnptiaii, ftad iU worlonir u all that b nmircd 
at about MM-fMutb the cost <if Ubonr in tMtlaag ofdinci]' 







I lui ploMod to H7 thu tliMc uo Uw jinri m 



TRAPa 



Trape. 



Not we bra oandwiad tlw Mbjwt of pipe bnndiny, 
we mar ■« wdl prooMd to main im ot'tnM, whirli in 
nothinf; mi>r» duui Iwmdiny ; aHcv which I ■hall procooit tu 
buctruol yojt in Uir makinif otavetj Idnd of InpgMwnlly 
uaed bjr tha UngliAh Jilambor. 

Dtflnltlon or Stinit Trap. 

TUa la ria^y a derire for provoatiiig rapeun paanJnfir a 
doiMr body. The Uiur u»y te nndmrtood to be a Hqvid 
body, and the fvnner u giiwviia, but wit iinmwiilTlj ao. 

a«n«pal Opinton on Traps ord thoir Um. 

Thnvan> m Ihr itmrkr-i mnr* ot <)ifri>n>Dt tn|Mi.andMiA 
nakv daiiM to hnrr thr oMMt rOi'ttcai utkc. but it in dear 
that tiwr auuut «U bu Uxt, For nty part. I da not take 
n<>tir« of any aiM*« imiDioti who nwy W inUmmtcd flnan- 
ri*I!y in iho MuwItMan uf Ihnn. ns within tic hut tlirw 
fwmnm bar* iMn. and whirh i« tmirtTHally acknowlcdji^ 
Aroufhaut th* trad* to fcr *n, thnt nnh opodona ar* anv- 
lUiurnit impaitlal; aod tu I nm in r>u way intMMtod in the 
raaufacturr of ti»p«. I ,-«n mre tdii what I oanrider (o 
be an iwl.uuunl -[>iiil«m. whiih ii u fnllnw^ namely, that 
a houar harinf vh-et> fiifa-d up with water cJiwrta without 
anno Uiul of uap «im.^ hr hdthy ; and I further mr 
that, after nwiriy SO «Mn' prartlad •t^mAg aadaarwfally 
watah lnir tlio artlon of tnpa ftnmUl}'. I an thorooghly of 
mnea Uiat thr new palten O-Uap (which ta or nui 
•f ■•aot hr **wrT plaiabcrl. for Ita tfonprnl twc nndur ralw 
Moaati oelipaaa all othera in tbr naarlitt. ibouKb, fornir part. 

I Mnoaalfy eaa Mako alMMl aav Ini' mmrT. After thia, 

M it ha thoroacUj andmlood that t ahall bM In any way 
try to biaa Bajoaa from amag a trap wfai<^b he may 



fanny, Of count, I ahoU ahow tbo actioa of O, 01, 
other lnp«. 

Stink Traps and thair VariaflM. 

Stink tn>p«. aa you will aee by th« •• alphahaltoal Uat," 
ha*n maiiT titln I do aul piretead to tivat of haU th» 
nnmber of nainM Inown. bnt only ibuaa in flnicia] mmr. 
llierearp th<? Anti O-Unp, Antlo tnp. Baic tii^L^BaUaa* 
trap. Ball trap. Bath, KuniiiniB or B«Uy trap. Bel^Crafv 
Sottl* tntp [DuvMx'i, Bowl ar>d Piiw ttap, Bf^aoh tta]i 
Clati'nitran.Cimilitrtnp, O-ttnp.DaTMw'LmlMteloaetli^ 
Diplnp, Eclipwtnp. Wm-trif»rir«p(Davi«»i'), FatorOnav 
trap. niiplnp,Flr>attrap(nniiM'^,Fktwar-pOtlnu>.0«Ili 
tn,p. llnlf o>-trap. Hiinr^h tnp, IntenaptJiv tiap. uiratlM 
Cnp trap, Kiu)tt trap. Lip tnp, Haailao trasj lUttdoB O- 
tnp, -o-trap, iVtweod ui> trap*, Bnnniaff or M(r trapii, ^ 
Imp, Smox DtMp, Siphon trap. Itida Uip, 8ipiAl Alarm 
li«p. Sink tntp, Soap trap, Threav-qnartOT or rat down O- 
tnip, Straight pipe trap. V-trap, vrntiUtini; tiao — all of 
which haro been made of lead- Tlw ahi>*o arc unly • frw 
qaotixl from mrnmry. and are only a portiaa of Am 
multitDcli', nnd yrt ticnrty nil arc anbjrel to, and depondwt 
wpon, Uii- mate law of attioa— ri*., th* watar aaai. W# 
arc lr.1,1 ihnt Ulaabxr, the old dtmdat, haow tba vala* tt 
the water.iM], orStiaktrap. aad I qaita haUav* ha aaab 
nao of -^lat wa now eall tha BaO trap. a> a wafac-lat* 
or ra]tofamniAiairUadwialoalaorira"»' and totMaday 
v«. topthrr with the boat elMrab*ao(lhalBB^Br»irlad to 
uav Una irinipir mnUivaaoo aa a gararaac or mack agaiart 
nMT^iitic traaea. 

The alaiplaat made of all tnpa far aanilaiy pw T poaaa 
la tliat haown aa the bowl -and -pdpe* trap, foraiarijr aMd far 
rain «al«r>plpaa. 
wheathMB I 
"t*tok-t 
taheottx, 
OM bowl OF dataca. 




TRAPS. 



10ft 



Thu Hap i* nrilhpf mw"; nor lc«i tdan a bowl of iriW', 
bfti-inp lh« ■•Hii "1 n pipp <liBP"'f *"*" '' "« »* P- ^ 'Jf- ^UJ. 

IltMv yo" w>o tho tiuwl A. whuJi riu.}' Iw nmda Ui any 
■liape (rounri battom ia best] nuil uf any materltil (In tbe 
oldt'n d^y* it ww> of leoil) : uuw it ta uut uofreQucndT b 
coiiiiiiun flower-pot iriih toiiu! Ponkod Mnavut dnrppad to 
the Iniuom. 




rk-KB 



I mut wk in_T n'Adrrs ta tako iko4ic« of thi« tntp, n» 
1 lUnk it VNu tbo tinit akp toiranb tho invcatdoii itnd 
wlaplioti of the nll'IciiQin] ^tnp, the hinturr tif whluh I 
con true for at iMat 103 jvara, a dma-inft iJt imn o( tJio 
oldnt ut wliSuh I hen npp«nd, ttLlam fruni n photogmpti. 




nc.«M. 



A Bl-oentenerlan "D-Trap. 



Ft^. 304 fnamfny^dfnwingolKnnld lend ^•tnip, whifh 
althouRh am 200 ytsra in nanatnDt work, ii in a vi-ry ^xxl 
irtata of ur wgrralioii. TUm » acnnpthiiiK ""rry frmarlinblii 
abmit tbc nukp r>f tliM trnp ! tlia bottom near B ia 
quite }iii. thid^ wliiUt tho vucr p«iCi an <aly about 71b, 
l«ad. 

1 Bittj bore mention that thia tnp waa taJtm out of 



Lotbbiir7 Old ChoKh ;Sir CIiri«t<n>}i«r Wrav, u«hiteot], 
•u l)ut uiy rvndKt will b« able to juage for hiiBMU. 

Half W-TrapB. 

F\g. 2UA li thp erdinaij half <0-tnip, ttranjrly oUlH ig- 
tnap. It b nothinfr Ukt> tlio ^-tnp, an nuiy b<i atan bj 
n.'(oT«ni>e to ¥\gt. VH, 2)3, and 3M, vhich are ooneot 





nyiflmilatiovin nf t ho r«al Dtnn. ThcO)-lx«p<iaw|nvip<M'ly 
culad "siphcniik" uid have nlwa^rti li«<3ri kiiauii by Ihix 
name. I ahnulrt here nminrk thnt AiMiUwlunut ciillml a tuba; 
of tills ffaape a "a'pho." 

^10 uiCMnb> ma^ attiiMluct^ of ft upliuii »)inp>! for mn* 
tejiag water thmngrli viill^'yH, and in Cluti'liua'* rriifii Ihcy 
won luwd in Oxp r.ity «f I.you*. hut tnl|M^ I haw no doubt, 
wont immtcd fnr hilwoiic |inrpo«c« by tho ^htmltt. TbU 
tnp iti made iti TnnniK wayii, ■wnn'e Mny t-asl tu one piooo 
in iiifiiildK, RtitnHhiiiK likr t.tic ]>lpo Diaiililt>. liartiw ttio OOTO 
in a lot of pipncvk and kuawn as }i>inl«d cotvs, whirh can bn 
«ennrcd or ntrdmd togttbtr la varioua wajra. "nw ioltt. (.-ud 
of f.ho eon- in MmotiiiuH ntado • ftxlurt?, th* outirl vnd 
ia madA tii dnw tnit on alidni and wilh1<>v«ra: alco, tho two 
iiidM whi"h ffirm tJi4> nnibdilrf^nf tho trBpannutdotorantm 
■lidni, vhich arr al»o worked by two I*Tm»: the Imp may 
br mut an fillo v* : Siippntr L M. Fi^. 'J06, to be a mandrel 
Axed upon, Niy, an Irou Diaok or frame, D part of tlic 
tnip now hfinic nt tJio lop, or iiivtrrt^d. Now Lavi; » uori', 
K A, nind^ Ui ran i>a a fJidii whinli i* ki arrxiiginl (tint 
it mny bi> wnrki^l htu^kimrdH ntid forward* Intn tbe trsp.thu 
Imttom pnrt tmin;; in amfllW plooea. Haviu^ made 
iliiii tu work, mnkp th<: meidd liifiiini ihi* Midni, to aim nui 
■in alidrn.nnd inaiicb n infiiini:]- tlitit they Vf III open anil oloM 
with Icven. Ilivn, with tn*. bent Uit- mould up to about 
fiCO duraaa VUir., and wh«n hot, with *omo goud pIK toad, 
fnim Ute bottom put of the tanp at D, nut tho mmila full, 
tho runniY bfinjf of a tomowriBt loBf narrow opcnfaiff : 
bavinir run the iiumM full to i>xc«n, qnickly pull out 
thrmitid tnniidrrl A K. open ibi? »id«i; thm, with aoiiic' 
lc(vtl»r nnd podded frloTcd, quickly piill ch* tnapoff the inlrt 
con-, and truit thut trap rvadv fur Ui« malkcL. 

WhatcTfTinMhod the moiililii mad* lor solid caal CD- trap*, 
it raciuircH 11 Idt nf hrAt to kwp tha mmdd fxAur, whiub 
in oiiu of tlir nntriiji of th<< rjolinif. Of roune. tho metal 
itiual bi- Vrpt c\tnn, I iihnll refrr to hiuid niad« CO-trnpi, 
whidi will alwajH bo wanttd to ault the dlflaeiit Idnrla nf 
wmk. I will enter upon tbc mibjoct taum oncdaQj oa it 
in ijood pMCtice for the yoonfr pliunbcr. The hotf IfitJty, 
71^. SOS, i* dmpljr a curr«d pipe, or ttib« bent ia audi 



IM 



TBAFB. 



a Buusor that It wtU ivtun rafficient lignld to hu th« 
pMHagv of Ugiiter flulila. Ajnongat plnmtwrs it u known 
H ft tnp. Iiut hoir loi^ aooli tnps ura beco in cmaUoiM 
no (Nw ono tell. Tbcj taewer for waay luuiwT pwihmw. 

Tb« abovi! |mtt«ni, klthou^ mooh UmkL, i« fiiiUtjr iiuu- 
tntKb u that the onttct ourvo m tix> tmrf fur vnlva 
ctoMt work. I ncwr uw tbnn for thix nurpuM^. Fir. 
306 b the aame kind of tnp miiUiblo for ninka, An. 
Hen- ttif trap !• fitted with tho onp C nnd kutw D for 
cluaoMUf; pBipoOM. Whca tfaia oap ftndmcw iuviimhI under 
tdnlu, it ia ttCn b«wt 1* put it on at tho •id*, ao thiil it may 
bs nun readOj giA *t wmv it in rnjuircd tt bir itiidimr. 

I km nid Uitt Fif . t06 U fault; in aluiipu by its out'go 
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bIo^ trtliij^ to* m^, but lij — ■™*"^|r Pigs. Ml ud 306, 
■thit^h nproMBt hand-ntd* buga, ud an of tlw pn«r 
aliapo, it aaMj* bft MtB that to ««t-fl|o !« ahHpflr «l thft 

thmt and bftok. 



rn. vr. rm.im. 

Hh «bm> tund-Ulda or tlimt-lMd trap ia oaod, «on- 
pMKliTdr tpmikiag, all war tba wtirld. I ahaU iKiw iwo- 
«aad lo oplMa tJt* natlind of alrikiBK the forai o( now 

Inqa gMBMriaaOj, ud Ihait nuUag V >»*>^ 



^ 



Trmpa.— co-Trap*. StHklng, with Easy Outlets. 

Ai thnro ar* often unpleawutt arffuuienta 
ahapn of oJ-trapa, nspnuallj' with planbcra 
Il■1iB:hb(>n^hond^ I hercwitli nire a geomntrioal ■nrthml 
■tnkm^ oat tLo only tni« aliapc for Uwaa aiticka. 

t'ora 4tn.ti»pqpaatba*ompnwi toabout ItiLBotbat 
mar atriki! the haft-alMl«. B W X, Tig. 200, thru dnw 
ri^'lit litn-. t' Y, L-utUiig tiie point K. Now opon tlie 
piiHRri no aata iilrilui tlio buttuui an.- 1) V t.'. whicli naA 
Ma. torn fin.[tlii'i>Ui!uf tlietrnti)fmm tlir throat linaW ID 
Krit dntw thu line BC piLraUcl to U T, sad oUOb^ 
bottom or bc-Uf of the trap nt D ; tbvn tako ihm OOOft 
with th<i radiua Z U, and {rom a point on tlw Uaa B 
atrtko th<i mit^ (ahnira on itnttrd line} TQ, nnttiiig t)w.| 
nnck cf Ihp trap uk iit Q - thia fomM an oMy UttgD. OpOl 
thii t(i[npn>«Mi, and wiih a ladiui of B to B. ifriha lfa» tD|> 
HB, cutting the tlkTMt at K. Thia wID jiv* 
watoc-look or aoaL Next dra^r ibe Uaa KS, < 
foiat B, aad Mipandianlai to B C, whioh wiD gi«« 
aqoan Una m tba oatoo; bat aboaU yen laqai 
watar-Iodt, then, iaitsu of (triking tlui nack as ftt 




ric. KA 



lln^ 90 Uglier np for tbo ctntia, aa at tba potat £^ aaA 
with tba auM ndhn (K lo D) ttika tb» mok Una a* tf 
A TT Q. and open Uia oompaana to B lor ttw top Una U B. 
wbicli coaiplctoa tli« patteiii. 

I haTo laldr mada oobm oxpobBCUta witb tbcaa Iraia^ 
and find that 2iu. water-lock m U*Ut tbaa lh>., mrmir *» 
tbi4 jrind of trap wan&s itii wnUir-Iock away, r-ffdalljr 
wbtr* wall raatilatad. I hava ginai Uiia diagran a waHv* 
look of Sin.. vkUt, to a gnat ostasrl, ireta ortr tfae diA> 
«tilt;r of nuuaaotviiiiaf oat : bat Ikla extia dtp ki giaallj 
ajcaiiiit the action of the trap for adf-ckaadng paiMH^ 
u Uki aUl tuuot taku • jfitat dire Imtvn H oaa raaca Iba 



■trap tirtma. Flm 

r abnold ha ifca Hf 

Vnt fn» R diap 



Rg. 310 ia a moaMtrieallT atraitk u>-trap 
draw tba Ham A A. B B. and V V. V " ' 

of tho trap, nanirij-. lin. ftam R to C. _ _. . 

tba haU-dndii C, with tba cwmpaaMa opvn lin. wida. nsa 
opoa Iha eompaaoa Ain.. aitd fnoi llw aaae point atttba d» 
botbn of tba Inp, vuttuw a»)m» A K*^B9m ^ D. 
Tbcct with Um> aaaw rafu aa Iba tkrvat ciR'la C. lis.. 
maaaarv freaaW along tbolinaVVaa at X, aadattOalfca 
baIf*oirala U. Hun op« tbaoooapaaMa kin. and atrtkalfcn 
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top linn Z, wlitidi will rut nr mnnt the thrant riicU C, 
taiii thn line at A. Ndtscl up thr- linpn lj M nrjiiHn? to the 
linen A A ; aiff Ulc line N ami tbo liac I and 'i tiiuaiv to 
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Flu. 210- 



A A. and the tmp in cempUih). TUe ocnteo line P ia dnwn 
mnuiorlj to thio outside luicv. 



MAKING tO-TRAP8 BY HAND. 
BlockB and Rings. 

Ffnt of all foa vont a IjIocIi -vhie!) tn best made in two 
fcalTM [aM tbfl laat gt-tnp, Fifi. ilO^ in wliinh tlic iniili^lc 
lino N, Q. P, T, O, 9 n>pn>M>ii(« llio parting line] ; tho 
tni>iild OP Mofk may V of vnaid, iptju, &c. Saving yvxa 
Uo«k, fint messura o9 twun^ tho trap (nun end to «nd. And 
■lao tlw oii<nanti!renoi>, tlmt is to say. far a 4in. tmp thn 
lead vfll be wanted 13in. wido. or roaU^ I2{iii, litit Uiii ii 
vuUEnir it too flno, perlupB. Tlii> Uodt muv Im full tin. or 
IvM. ilavia; tlia Wgtli, dirldv tLo widUi toLo twu hnlvrfi, 
■ad f3*oa up tli* tigo^. Tttm taka aud Uaid bucic tho 
had w diatanne from thi> thraat to tih« fnl«t : of tcr which 
taka Uio inallot, or *' howrintr atioV," uid work it from the 
inalde i>f the lead totho ■))»»> of the Uinmt ; Qiea " uSor" 
itoDtb«trapbkiak,aDd wiuitli«"diuup-riii8," Fiy. 311, 



Pit ill. 

fa H on tJic tnbrt ond of tho block, as at MR C, Fig. 310. 
Keitbnid it cnny up to ttii> ouleo iw nl ZAfi.Fljr- -10, 
and faalon irith thp uth«r riaa. Wcrk down th(< Mae froia 
O to T, Frit 210. ubo tho otlicr nid*' as oa«y na foM oon, 
K> that tL will aiiae judt in the L-tfotro of tlic tlap. 

Vvxt lake Utis vfF tho liloak and takn Uic tnttam piM« of 
bad, BDd with xhti mallet mnnd cr hollow it to fit the 



bottom nf tho tmp jiut a Uttl«, Thmn offer it into ita place 
(nn t^« hlook). mid U'lid it up lo the Inlet; Ax it thta* with 
the rin^, and ixtai up thu under dde to the ont^ : ftx this 
with thu otht-T najf, anil wut-Ie tho lead to the Uook. If 
tho bl-xk ii> made iii two Italvw thin will fi-n you a liu« to 
trim your twul lo, oliould ywu irquit* it tumnwii off (or wl- 
diTtiiir, Cn^t irun blooln may be boufrht rendy made. 

N,R, — Tbu (fad miut bo kejit to one thiitkneee. and tho 
pdiTM at tlip load riiit kuueknl nlMiut. I)iil kopt true to a line 
nn thp wntrc uf tJio LIuuk, wbioh fnu W dime after prnctii*. 
'ilic Dccjct ot inukin)f Uuvr trap* in lu (^ ntindily and easily 
n.t finrt. Yoii will wxm gvt into tlw w.'rk if ynu do Ihin. 
Alwnyn rrtn.'mher this. E««p your l«nd !■■> rnin thicknnM, 
ami rotiniipd without " erjpplca. * worlt or tniirk thn Irawi to 
iJie way yiiii winh It to gti. If you (liiii't Ii«llo<r th*" lend 
(or the throul twfow vuu put it ua the Wixk. jiiii will have 
U> cut it much widrr ut tJiin pului In allow for th'i: lead 
(tivtcidiiir and gnttiug thin at tlw oubddce. Neat pirpitro 
it for Wnliq;, or if not to V burnt up. nftMerinjr ; if tha 
lalta^ ninsr la bent, which olionld bo donn niivi- luid 
round. It Hionld bo aoik-d one ineh on onrh i>ii!« thn 
■eam, and ahaved with a tnoft" hook, no that llie itoMor 
will bo 1^ in. wide, Tlum take iheordinaiy pluiober'a 



Kt|,2li. 



doldnr.nnd pour or tplaah with the ■plaahin^itlek tltaaoUn 
in atittiriant (luantiiy tu ar% upaj^vud heal, which i* known 
by the ouldiT nmaiiuiiK in a «*am-lic|uid HUtte. Then with 
H plumber' II iron warm it up if rvquinJ, and with tho tin. 
OT l)in. "bnuuih oltitli " nipL- it nice and niutd from the 
«cntro to nuke it lookliko AA, Fi^. 212. 



PRCSSEDUP TRAPS. 
CO Traps. 

Within the last few yesra thev have been made by 
hydraulic pmaniirc — r.r.. pre««tl Intij ifieir hLiiiil- hy a 
niutliud Bumi'wliLit eiuubir tu that a^luptL-d in mnlunif livid | 
pipt-X fw-T" 1*ik1 B(Tiiii Uiikiii)^ Imt Hyilritiiliu I'n.»vimT', J'lff, 
\93, and dMcripciikn] , Thin m<^thI>d in nndnnbU'dl]- tlii> l-i'irt:, 
innmnueh an the lead in. bh » nile. miieli Tni>n> noliJ iluin 
wheocaat. In acvnie inatannpii, «iieh ati where there In aJ 
Ions oal^ nqniird, the hiind-mAde cn-lrap would be pra*i 
ferable, wMoh, (or dowt work, aroida a 4-ia. Joint, tfaufj 
Raving iouc or Are ahiUin^. 

The Running oi* B«lly Trap. 

This, though Imowii oa the nuunn^ or belly, la actoaLhr 
the aiphon [*«« Fig. 'J13]. 1 hare boenablo to trace baelt 
aiphona for at Uaat 3,40U yeora, and it in beyond dixpnt* 
that they were well known oven befor* that dale. 
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Am m lattnnve of tlieir uitiiiaitT w« haro oaiy to qiK<t(> 
thewmlt at PUnr. Uu ni-x;— "' Wntrr Btwnyji uniuU 
of ilMlf «t the detlvn? lu 'tlio heiKht of tK- hnul frnnt ; 
whcaoe It gare nudpt. If ii lir frtj'lu-d a IrniK wny, thr 
wster will rtee ■uny Unw», Imt Ui» level of tlic -water in 
■till muntsiMd." Flfr*. 'JI3 »ad 'Ho «n^ brll>- tnp>. { 
p«rii4|H ia ft* bqxrovM form. B U the inlet, whii^h, ^ 
^MUB notlw. luB a drop or uiLliAluii fniui B ta tho watt-r- 
Uno 8. Tbii !• the subW-t of n putfut lij- Ur. W. f. i 
BmcIuhi, uid ll is mool eocctiuU fur pualiinr forvanl n»Ud 
•kbatanea^ tnrlnf to tlie law of falling bodies acM-lenitiaic 
IB pnaortiiNi to Uw (iMiM tn^vlkd — i^., aai^MM IhedvpUi 
tTKOa B U> tbt waler-tiiic 8 to l« vquitl bi th« ilvpth of 
wkler vithin tho tnp. then tli« monwotam gained will bp 
of Hiual fofvo Ui pMwtthiaformud. StudonU in mechdiuloii 
will find tanm txnnxAiAeatioa td Uila law bi Ibe fnA ImaorM 
ui mtdianle* by thai it«<in known as " ilit^ two balls hIiow 
iBjT naetKa."^ Hjt. 313 nrpraN-nta a luuir mp-budv. 
whidi hold* moK wat«ir Uiaii • Intp tuad« aftw tli« niMfvl 
at ¥i^. SU. Th« lati»F, h^ rotuum of iu UM, maj bo oon- 
ndond tho bMt, ituiMiiiich u that thu whole of the wntsr 



can bo eauier cbanynd than it can be if u at Fit;, il.t. but 
FSfT' 3IS. beisir of a mon frndiiol dope umwnn). «>liil mih- 
•Uneoa wfll have a bnttv ciiMioa to km awar . Btil li-t na 
affuii rofn- lu tli« aabjcct «< the trap bciiig nuulo la quioUf 
empty ttmlf. 



t 
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Thik u inportant to a A6fnv frtm n Miiutarr point of 
oonidderatian. m in all tntpa tho w&olo of the wutat <J)»iili 
bo o lM Bg ri , if pouobtn. fur tho nrj altnple tuuen OuU tho 
lon»fr water m Pinowd l')paim(iau rmm. Iho mnra it bs- 
i<i«" inbuod with Um pauno, and cntiMqueiitlr tho nora 
injiirioaa it bcoomoa to tho hoallh. Tbla naoAif liltio tnp 



tu 



la Tory haadf lor bath*vorlt. w it fpn* m ritanoo for tho 
tnataboludbatwtvBihojoiita. Tbe tnp ia bnIo is 
laDm:-1WnllMdin. iadftllboUuMtCndtbo lad 



^ 



HFrht back, aa that tb« two «nda moct (hot do not nak» il 
tint iihnrp at thr throat, or it will rrtpplo and fai««h); then 
with llin nuillct. &r.. work tho Uimiit tnnn thr it»i<l4> pcii 
iif llic Irud, au on tn (onii half ibc pipr Bt that point i ihtv 
work back the bradH, J K U. and taakc the bottom, which 
in i^n^lir done after makiuc tho A-trap, 

¥ig. m iit an illtutnticn of the tmp above d—eribcd, 
whlitli diows that it in madt! in two halvca, and aoliUrad w 
burnt up. 



1 



The Hurtoh or Baj Trap. 

Figr- SIS ill a huneh trap tiutaUii fnr fixintr an 
lighi pipe, and reiiuim ^atknn- whm makiRj; it : 
1 haw purponoly kept thia for the liuit of thin «laoa id Ita 
in ttnlat that tou may all tlto cmicr work it. You wtB 
p«nwiTo that tns hnaeh li all o« ono aide, bwt th^ «n> 
made la etdt tho dlflBnnt plaetv, and nw wry haadj h» 
flxinirin briidt oliwa, Ac, >nitabUi tor cuuli work» w nta- 
watLT pipco, <lDk>, waah-lmainn, &c. What Iw^ gtu ai^ to 




wiirk thin htiiKk Imp, Pi|t. 3I«, ujt. Ant miiki> Ml'QAl 
and lit WiiJPl^IlK toit. It ■.houlil Iw tintM that 



jpoa have no block to work to, is all "up* draw tho 
a>f thampon a bfl«Ht or dniwiiur-l»ir<l. ti\, wUeh tvB 
dMwld ho aUo lo do Katalr nfur wliat 1 bare vspUtNa to 
jou on the atrikinii nut of Co<tnipa. 

Toa aiuat bn vrry cvMnl to work tho lltat piaPOw 
IfUQAP with mat tmth to yoar oM-otil tino*. nn* 
(^ocaally nmnd tbo part 'A. and b« orrfal not to nt Ik 
(a* tmtU for tho tup p«rt lu &t ialo. Jl^H 




Circular or Knot Traps 

For cirrulor crapii. ac« Bonds mada Isto Tmm ar B*> 
tnrden, Fiya. 190, 191 and 192. 



TRAPS. 



107 



\ 



SLOPPING-OUT TRAPS. 

V»lve Cloeet Overflow Traps. 

Thnv arE tqujIi? ba liliawii iLt Fijc. 211. viUi thr ivlcl ai 
ptr liotled liui^ Mi tliL-jf Ml-' tiuidc frum IJin. to 2in. 
diiini(^>r, III '.'Lill iiiijiiMv unit tli'.- curv olupiml, but u 
Mlcnn't— iiiippo*.' yon to hnvo thi* moulif or oubddo 
shape of thi> trap in vaat imn. prtipt-rlj' dowuUM together, 
the ciiie end tcilid or (itep|i«<l up. I'liu.'u thi.' moult] to^thur 
■nd All it itvim L)ii> olbM end witli liol Lhu). Nuw quiuldv 
liira dio lead «ut . chcMurf or uitMttuait of t)ii^ k-iul will 
RiaMit. Thsvutur pitrl lidng mddnUy cUiUvd will xivc; 
tb» dMiiwdl tntp. Anv dooent |>lMteTcr cim mnkc jutir 
BOuIiU, «r)ii«h }'OH <i«n Wvp n«&8t In Itou. 

Hnvina cxpUtned the makiii^ of (t> aiul oUier tnm of 
thtR kind. I will now pxpUin a hw iuur« whii'li I iinvo 
dxoppcd MTOfls, and whiuh inoj be iiaoful to yuu duriiig 
joar odd work. 

Stpaifiht Dip oiTrape. 

Klf. 317. Thin tE n tmp I (^iponin<rnt/<d with eomc 
ctphtoen ycMrt agv, Knd want to f u n» to have a aot of 



■ mniitd. rniid« for caitiaf llieiii, but wan bnttcr (rnipxfr^ 

■ nftrr that d«(e. Tlio <ibi«ot I hwl in view wan to nmlKj the 
tr«p mot* thoniitglilT clpnr it«elf of •oil, ftc, mi iu> t> prp- 
nvnt it diring ni lnw into tlio wabn. I foand that by 
ilfidnjr an > 3in. w.iter way was equal in trlBuieuoj- bi a tin. 
ivund pipe tlinnt nr pumtfc. 

H SutcllfTe 8 CsBt tn-Tpop. 

Tan trap haa faacn oaat ariili cleaiiHing-rap, and srrw 
J( Viff. 218 on top of the uutjpi. It hiui also 




a tic, Z, 



Ttm. UK. 



aor«M tlir thmat, tn prrvn\t ibi tmnffpiillml out nf Rhnpc 
Thta trap wiQ aot moiru.4ituffl out. [For thia wa vaj Trap 
Eiperimrott.] 



cn-Trap made In Three Piece*. 

ThininavcTTuM mcthtidcif makinsCB-trnp* : thclwitloiD 
Q D F, Fig-. 219. ie oiutt, the dip U L noldnxd nr bunit on. 
BH &1n> tha outgo A Q J. Fig. 219 is a drnwinft of ii Imp 



m 
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Ftu. no. 

woiirliiiiK over (cwt.i lately takm ont of an old houBO ia 
Knigbtabnd](e. 

Traps In Two Pieces. 

SometiBMB j-ou can inftkc a trap to auit your n-ork bjr 
AKplf MMtmiiK t«'i> kncii'tilK hctiiix, ah at Fi^. I0<<, 
logtCbpr, and by hmm-liinfr in lhf> oiilpo. an oboB-n kt 
1, 2, 8, 4. A, in the iHflfcnun, illiutratiii(f Euslvll'a nluwet, 
Fig. 6(0 [we my daarta Work]. 



ff>Tpnp with Luga ftiP Fixing above Floora. 

Fi^;. 3-') is a (li)i;rniin if bei (f) <ir half CO-trap for fixing 
jbnvc! noont, aiiilAblo fiir ithort or kiw balloon bniuna. 

Tliin trap lUHy In; uindo with Klfjonmig cap and iKirDW, 
(UhI ran bu wipi.-d duwii lo the «oil-pipo at A, oi on a 



rui. tn. 

atnifrht outgo, "nun rtjlo of trap hn« hf^m made In Ina 
for priMUB, oIm in «arU>cDwai«, but t]it< diflictilty bus baan 
Ui tniika Iho ooaaMitioB with thn loml nrul i>i\i,tf, Mimid, 
Tbia difBonltT baa bwn ovnri'iiinn )>t mnliinjr thi trnp wiib 
a fluig« CO Ita outgo, aiLd alio of load iiutood of «arUi«n> 
ware. 
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TBAPS. 



1 The S«mf O-Tprp. Pig. 221. 

Thi> in ancithcT trap fur fliinjc ntvivr thr floor line, uid 
exooUentl; wcU it nnawczB iU purpooc. Tko boiUua put. 



M 



I H R, of thin tmp mny bn biuuiHl up ini a block or other- 
iriiK. mul tho ton nr inlet aoldcrul cm, bo tliiLt the lower 
•ut it R fomvi lhi\ vntfT I'Kk. Tbe dip may Ik wipod in, 
IB the naufel dkuiikt nn<i may tx flanged on (bo ti}!) <>t lot 
Ummgh to tho rcaiiitf<d depth to f«tm a watAr tual, my an 
btii or ao bolew the tr>p purt. whiuli provenU lt« Losing its 
WtMrlock ta nuily bh it «-i>uIii uthunriw. A oap and 
Bonw [BC, Flif. 2rJ]ina)r bcflxfdon the top of ibe trap at 
J. The foot E U ixltti KoMeTed nii. Of ooune this trap eon 
be fixed bcluw tlu; tloor- line with tlio outgo Mldtnd ou in 
tfas ttnutl vay. It i« an cxoclWt tmp tot eloMta. 



Three-Quartor or Cut-Down Q-Trap, 

[SomelintfM mHe4 a V- Tiwy.] 

Tli« title of thii trnp trill oxplnin for ilwlf thitt it is a 
modifieation of tho O-tmp, ur ruther that, owing to incon- 
vmfent dwmiMiaticen in nxin^. the Q-trap h&t had to bo 
diglitljr altond to naider it nuitabk (or ita oouflnMl or 
mrlnnrd pontion. To man Ui«w trying; druumalauMW It 
fa — "'^—ft neoowuT to uut dowu ia tiiu fullowing 
itMancr :— 

[8o« V E, Flfc. 33S.] lu in*tAi)oes whor(> you can go 
down IJin. or tnora bdow the outgo, we tamttimm do awsy 



PlglU. 

with the dip. and the trap ut doubtlcMt^ iiMfiil in nany 
placMw h ^otbn oedlBary O-Ww eannol boojod. Ton will 
■M that this ia • modMoatinn of Uie Q-tnp Into a kind of 
V (O-lrap, ihu inlet ladit tirinjr Amply a round pip« nudrgin; 
into a Muan oipc on tfao mtOet iiide. Thoy wera ^txj 
eoBinMa Imn sbmit thojvar tSlO to tho year ISM, what 
tlMy ii w ii toBo etil M ladiion, bitl r^T««l nWnt the 
jign UTS. I wU) to dnw jronr partienUt attantioa to ths 
naklac of V>tnp^ ■» "om* ^^ o<v Mnitarisna an v«i7 
naoli wun up Mlfc lUa pArtlsiiInr trap for flsliut below 
watar oloHiiB, mmI an reeowmendbig lliia shape of (nn anU 
thenlm it wiO be dl-inporfauit tlutvtni should know 
I for i>alunKtn«a t» 
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suit you 



Sioo Htid tho diSerirat plaua. Of eottrw thedrpi 
e tntp may be wiped on the ehodn or bodr nii . 
'i'i'i, niirl inuj br nuMle to any aba : but 3 ituOim i 
bctwoon the dip and band as at Z will \»' nmpla 
ttvm 4 to 1} liieliC4 wid« . In fact, if i-uit wi 
ontimly M>lf-clMuuun)t tho dip j»p«, wliicb Ao 
innhM at tho top. Bhonid bo nud« «me< ahapMl ta 
inrhni nt biittom. t* at E. Y\tf. ZIS, and the ranaintag'i 
of the bodr from £ to G lo have a aqtun valar-w 
not more tnan 3j inclin. the outkc itunwa K bang i 
4j| inehae wide. In the year 1fl*6 I nwde sad 4xe3i- 
18 of ULMetnpe, being otily 7 inthoa derp. whicfa an I 
below pan elnocta for Mr. Hunt, at Bairwt, aal w. 
uprni my nittmiiuitioii moiv tev weeks aineo were EMwd] 
he ax cloo.ti Jniiidn as ■ round pipe tnip, and whieh 
flivvn perfect satisfsotian since Uie tfnu eif Rxxny. 

Before youpioceed to make the V-tnp ycM ahoaU \ 
pnwtiM makm^ the Q-ttup, tluvrfasv vme u A to 
oxpLuintion upon Ibo aaoM befura aHiiiii]i(ui|i V-in 
u tho order of V-tnpt faUov the <IO>tmp 2 mmt i 
the V-tr«p flrat. 

VTrap, 

Thia trap. Fig. S3S, often called tte wwaaiea __,. ._ 
not so good as the p bj roHon ofthea^boans*. ItaaetiDn 
is cxacdy that of the CO— in fart, it ia Bothinir but the O 
mado in another way, inoru ruomy. nod aiiuare from lbs 
dip part lo tho untlel itBtasil of nnind, which aOows the 
soil a hnttM- ehaiuw of exit iindtr the thient. As, bowvnr, 
my work win not beeompleto without ginn^ all tberavai 
■>hnpwi>rk, I oaBBOi let it pav miMMfoad, tnoev MfeattQr aa 
it in rather good praetice woik. 1 hnn riMnni IUb mif 
thrco diflorcut waya bv one Rgiire in ofdsr to save apaia. 
For striking- Ihle out fur a Sin. open the niwipasreji U W^ 
uid Htriko tho oirdo A, then draw the top liiM Bi. UM 
tfao hool line E •qnaie to B, then Eocasoie oA (wttt An 
mmMswe] tho length of aboek— that is, the disfanoo fkeM 
tho heel point E to the citienin point E otf the ebdi 
between A and O ; then, with this diirtJutne. measriri ^ 
elong tho lop frambeel E to ontgopoint V.: thoa with jmr 
rulo or stnu^htMlre draw the ovt(o lino T. liexi, get lb* 
dip-linit \^, wbiob shouhl not be for a 9in. trap leas Aw 
h\m. from thatopUBO, or 3jia. fnaa tbn boHoa e< Urn 
(nrele A. sad nmd at D, eo that tho Itiad can be bail 
round eaaily. Thia will give plenty of reon fbr the «d 
to paes, as iLe trap ia a}tn. wtds ; nazt dtaw Aa 
throat lino W LitlnTlin., hm. or tin., frmn the omiet pafal 




B, Rwrk off akng the top fin. and draw tbs T Um, i 
IM cbeek ie eonpiotA ; bnl i&oald the trap be wqa to od It 
Blade (4ia. deep, whieh it better frwn a aaaitaiy palm W 
view, then draw your oiii'le Sia.. sail so on ii iiiiilliitli 
But ii the trap ^MNOd be waalnl wHh Iba 11 
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thm dnw Um> line C. ntii) iviUi thn t|in. nuliuii titrike lii» 
■re F u in thei "Q-tnip, for ubtrh ure flipi. 208 and 210, 
■ad ttia tnp i* complctn], Ki-xt in thn bind, whinh you 
MB 3a»kt wlUtoat cxploBntiun : but tho top is quite 
dtflmsl. Tbw |0P at times ill cut to the shape nf Fi}[. '2'H. 
B is Il» pttrt ifr uiA inltvt if m wAntM. (' ine ihraat pnrt, 
ftnd A tlu> ont^ mvI, vhieh mtut hn mndo lung Ltii)ii(;}i Ut 
vewili to R, Fig. 323. 
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i3& uIm] illniitnitni tlw chwk, and the m^lhod of 
I check out vitliout uakii'^ the gutlot F rviuidei] 
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Pia. 335. 



Preparing for Soldering. 

BMriott the lot eut out, l«i ua pn^n f«r MilAoringiip M 
foUowa: '0oU th# internal part a1 tho tnp otieoki, uim 
iharn tlui iittidi- «f the {']ie«k« niid bitnil. und ulder thla 
up M in the O-Inp, Fiv*. 'H». 'J49 ftnd 2S0, fiuthar on. 
next, afaKto tlw lualde pan up tho throat aiid inlet, uid 
thm round the outaide of tho inlot and lop of out->[o, od If 
ran were t^vinj; for thn 0-tni)> {it will Iw nil tlio bott«r 
if you nap lUl llir votT- iknrp cumcn off, *■ at W T, 
and bar« the throat mnndrd jia. nt T)}. Nvxt nhavo 
all rounl the tint. Fitl- --4. thn timal width. AftrT all 
tlua Uj tbe tnp oudy on its tudn in such a poution that thn 
top wA OTsdua; tlui bloci about lin., viaa tako the top 
Hal mramiTtt oil oxactlj tho dialMico frtuni tli* (Corner of top 
and trkp at W, and with Ihia bend the tep Ia mtit. 
«-iU be at the two starit and dnttn] linn. KfinoRih^r, 
luat be bont rijfht hnck. Tlifn plm* il in thi« V 
of the i!llf«k and flx with naxlm. lu iii tiv D-trnp : thi* dnnr, 
«iM thia dAo oat. hut bo rnrcful nnt Ui Iriivr titotnunh 
Kturr at llw oornm, W and Y, to bo in the vny wbrn tho 
top in bont W'k. Tlii* douo, iK>ldcr thr other 'ido oftor 
tkia h«ul uT«r tlj* top, bath Ibo iclf t nnd thn cutita porta, 
kad Aoldrr thran up. (>f imurwt. if yi>u wum n nhnrt out^, 
IhM) init the nboi-k n* |H>r O-tnip. und un kIuivu nt K, FiK>- 
22S and 2M ; if ^onc f'lr » "O, inukr it BiicnriJinjtIy. Tnko 
pwtiowlar nntii^' thai, n'lun wldmntf iiji thin irup. or Ati^> 
Qtbw ■!>•> thn^ T°*' bcfnnhnTii! miiki? & bmdavl hole in 
^OMid •onM'whoro, in ordor b> lulniit tho fre«h or cold air 
M tlw nttml AooU: othMwiiM jrou will have your Ktork 
drawn or piMMud into aU ahnpea. fig. 33(1 lUuattutct tho 





tnp >ft«r it i« aoldpTfid up the plp«. L, M, la liiopljr wlp«d 
on the top. V, W. or innWad of Thin tup heimi wipMl on u 
At E, it amy be wipnd on nt ihi* white Uui.' iicur Z, ia. 
E R is tli« stililonntc, T Z llim dii. or wnt*r Ivvk, J thv top 
for cop or nattw if wquiiv^ O L. itui uutgo. 
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Helly«p-t V-trap. 

Thia tr&p 1b shown ftt Fi^. 22J and 228. It baa a nuad 
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p^pr iniri l^in, dintnotPT. and fitands tiio uxual hdfrht of 
thoO-tnip. It ha* a IHn, watcr-liuk, cuid of n V nhape, 
holding m tfood body oi water ; it itt lundr lo tho t/rvptr 
dini>*i vith ajtat lop, whioh at a (rlHim< will, bv a mivdiuiio, 
■Iiuw it in proof neiiiiirt Jnonu?nturn {fnt> Exii'cTimcntti with 
UltHU't Trap*. &r.1 ; but, like all othiT trapB. will twjuinr ti> 
lio Willi rrnlJIitird, for moro niBJtouH thnii one. I cuinut. 
bnwc^tT, »«7or with the vcntllutlug pipo bt-iii|r fixi'd 
dirrotif on tho top, na tdiowu at C in Iub adTiTtinL'tumt 
din^frnm. [Yidt juiraKmph on Air-F(pM.] Th* outpo oi 
tliin trap wquir™ impttiiing, n It la ngly in Rh(ip« and, to 
s tiuvii^ti. rnthrr difliniilt to work to. This trap bvmg: tquam 
in thn bulr and xt thi> nittjio, is much about t)ie> Miiiti aa 
tJiP nmnll potitan D>tnip for \t» dfaiuiiii); proportii'* — cer- 
toinlf nut bettor, if tho O-tn^p Is propwly wiii«tructeil. 

Old 0-1'''Ctp> 

TIJ« trap [Fift. 229] hiw ntood itt KToiind for nt loftat 200 
Tcttm. aud Ukitd cjui Ih- no dmilit it hud ibi uri^riti from tho 
dip pip^ and bowl trnp f«c>c t'itf. 303]; tbrti in Qf shupp of 
the ^-trap (to \ic cxpliunnl ■hurtlv}, Ihnii alt^rfd agnin to 
tho ihi^ie ahown at Fi^. 229, 230. 233, and iMtljr, lo Ki 
pEMOBt ahape. Fig. li4. 
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Bvt, In vtMtcvn- wnj tUa tnp ftnt arigJiiAted, thiwo 
Mmot belt daaU thai it bfkfl Intrlvncul into wid dii^gnuwbj 
hiiag badlj made by dulTvri ■ud wiUi nuuij- who do not 
knoir it* tDFfita. 

Tbi) 0-tr*p liM \)tta auilo bj manx plumbnn, who 
■mrvr thought it WW w«nl«J fur iLnythii;>{ laoK thta the 
fcaoplar back ol atlnkin^ pufh of vind or ui. aevrtt g**, 
ft«. : t£ey httra xnads it to almoat anj ■!>(> «nd ahai^, not 
tiouUlng or caring whotba it oloand Itaclf or not. 



Tig. 930 *1>om tbp MRin kind of tnp tklcnt oil cf old 
C^wprixnirnii Hniiw, Hnmiu^, vhich in w tutkr ■• poMM* 
110 ymr« old. aiid in ■ Kaod utito of prvaawstloD. Ym 
v-ill ttottRc Ihiu th« cAtti C and tfa* l^p are in oui pa«r*. 
and that it ia in Ampn of ■ trao D. It u aeUtnd la 
fcQiu tbo ontmtc. Hn Fig. 231 rvprMont* » plan of ih* 
tend, and Fig. 332 the chcoK* and top. 

] am ineliikMi to think th*t it it tnr far the batter finn to 
wipn traps up all fnm the out«id«, the ndYnntng* of wUeh 
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I ahall slu>« 1}» bcvt nctbodof auJdnir it •» that it shall 
bo what u H«ateruUv knuiru a« aotf-sloaaiiRp i nt the wtiiiB 
ticn* I alisll tump witblo th« bonnda of thftt prini^plp 
whkh. I aappoae, u tuuvMwUy known to bo tho bMu^ of 
the ^tnp vii.. tk« oloanng the aail from th* inlet to 
Um bodj of thi- imp. and ita iwttlaiag the wnt^T-Moil nr 
look, eqwclally KAiiiil tlio aiptNaaga numutnliun ci waving 
out rauaed b^ atnitift cumnta of ur blowinif down air- 
inum or up mtl-iiipM, 

In Fig. -Jl I 1 havv g;i*Mi ■ eomet ilUwtmtinn of an old 
tnp taken fiom Twylori Abbn. Tfaix trap vim ttiM 
onder a inortflc eLoaot bMin, with th» rain wnlvt pipo V. 




Kio. «.*. 

vhieh actM a* a vi-nillaliir ; t)ir lisp la qnlte perfect. 
«IMpt that it l> fvul"! •I»iul tbn dip. aluj ttam whnt I ran 
lAma thrvf h «rry tiltlp iluubt that ihu tnp ia upwalda of 
aOO Tiiiuii uld. It b ourion* to note Uml Uir <witiri> nUi'>w 
0f tku trap. in«l««d of b«(a« mi half or tlino<-((iurt<-n 
■browrft at th« tdbow-joant E. F. O. U nit nil rxind. and 
Uh |o& wiped fmnd it : tb>>t)«p>-i- an' wiix-d >ip »t l>rV 
MdnlA,Midltb>UtDrvirnrKuudpkunbiuK. tlie bnnd 
■Dd tup an nut piK». 



ta ehown nt FI«. S3S, wWc It [■ qnlto evidcat that all th« 
aoldor ia in riewjMid aocceding^ oas beaocn nfter aoldMn))^ 
on tWoitt^ at F J. 

Anothur ndnntaire U that jou will lum a nndi wiitr 
flsntpi to wipe to. In thr tmc at thr tnp U-ioK owlr wide 
4inoui^ lu admit Uw dip. it in bnA ftnt of nil to aoldcr the 
biuid to thr two chra-km then bruJ it orvr tlw top. end 
wipe it luimd, ne> «ho<rti in the lUiutntlin ; fix tha dip la^ 
ofuU. 



Elevation of n-trftpB with T<v and Band In Ona 

Piece. 

ThutUin>u>tnt«latFlg. SM: at the ovtfpa (he hnd Md 
the top ii nbown l« bu tn onepiMie, aenlaoal K F . Wilt. 1M. 




Cast Lead Round-Bottom ^Trap. with Flat Outfo 
(Knlmot). 

Pullen'* New and rmpctived Patent Q-tnp naj W hnJ 
with m pxand bvttcen and lUt t-vthiL The uhjeet of the 
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loimded bottom i* too well Inifrwn to rKjiiirp «it Guromeni 
b^rc, SuIEm' it tu tmy that thi* traj) i>bi<ii U tarw inatl? 
Kouording to tny tuaie foe thu Q-tnpj, u nut otJy mU- 
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Kio. S3S. 

eUuuong, 1)tit proof ngHiiut aravin^r int. It in vnj m^ to 
fix.anil.iii f>u:t, purivnan* every (|u>titii-iitioii that is required, 
BOd c«nslitut4.-» n K««l »uiui tnip. 
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r». tat. 

V%g. SUbBDdsriitinnof th^ Q-tra|>, Itavinjritclcuuiine 
cftp mhI msnw C •oUi^hI iiiti> thn wido or vhn.'k ; tliia liitt«-r 
MtiK fixed horc, in mimt ftit uiik arark than (ur •.'luot.-t* : in 
(act the prt-jiri iilnw fur thii tali mid hlwit fur r^luw-t-wurk 
i* lit I. Id order tu M iiL it 1 huvn mudc Q-trapawitli 
(ho dip t» wtvw iu (tad uut, but for nltik-vruik it la bcattn 
S« thp o«t> Mnd tierpw. u above Hlicnvii, At tin- nide w 
undJT tli^ battdm. Thii ullnwH von 1i> tjilu- *ui')i tli>n|p< nia 
t«ith-bnwh«», kc, out uf Ojc liip, wlif^'h cannut piwo into 
thr body of thu trap. 

[Fori^vittioiiuf tbucapundKmvmfertoBCFi^. 219.1 

pfo» wo an »n»kiii(r u' th«o old traii*, aud bi-forc I 
proo*«d to *i,pUin ttip tuskut^ up of Q-trapa. I tJiuulil 
liki* to draw my rt-adi-r*' [HulU'iilur uttvotivn to the muoli- 
tslkiil iif M-vi-T-i!ikn piimiiiijn, whiiTh pr«jiidic«d people 
n«n Vi ihiiik M only U. l» m-n iti liie Q-tropi. 

Il ia m woll'laiuwn fwt thnt iviriT jfiuwo ail upuu ulmuat 
•T«(; kind of mrtitlUn miLitan^-r, oiid wiihuut hciv guinK 
into lbs tbnjry (but wliii'h in cxplnliiod Jn other pOIU uf 
thte voric) irf tlii* onmMrion, I •rlijg to rpfcr my tmden to 
Kg. S'7. whk'b npnwnlii »n tmvrntilBli^d trap, whi.li bu 
not bmm in iim mon* than lliirti.i.'ii yvnn>. uiid ivhi'<li ii inort 
omBptctdjr oarmlrd /cwinif diiuplV U> tlm JiuTt ihnt thu« 
bu not MD ur raiiUatlon) *t alt piiinU nborc tJio wai*r< 
line. [Sec tbc dull t^ota at A, B, Fit;, j.i:.] 



U>aT pemoiui DTa undtr the Mrxmeout unprM«iini that 
IhiR <yirTv><inii arixfl in coiuMquoBUH of Mime imptu^ty in Cho 
RuitmHl of whii'b Llio tnp in nuwle, or, la otfaur wurtl^ thiit 
tlio loud U Dui of )(uut qiuUily : atinw oUi«n will nr^rue that 
tlic rvi] is (.TL-ntcd liy tlio OM uf aaiue <d the dioUiftx-taiita 
nuw tu tliu uiuxkut -. but ii'fitlicr uf iheee ugumoita have 
luucb foluc, a.M th« r««l «auae vf the <WTTVtJua la (Iw action 
of tk* aewer gwea, and the watcri uMd in vonneotJoii. Of 
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thi* I havo ouffifiiMit proof in tbo «r« faot that th« b«p 
from whid) thli dnwiiig ia vtaAc \a one of a m4 of rifrhbsra 
in difivrpnl hinuMM. uid euoh un« In in u rinriilur i-oiulitiun. 

Mr. Putli-n liaK (uirifertM thiit ii « ubusmI fmm thn iiw 
of thill or infcriiir li-uil. I iiiunt Jimi^frvp uprni tlii.* puiiit, 
for, 1« till- Ifivd thin, thick, \i\xk, ur impurr, scwi-i kuw-s 
will luul niu.ll al(jK:k it. nnj cnintv convnioD. unlciu tJicrc 
ia auiBL'imt <.-tTMliittl v^nliUtJon t>) (illow it l« i.-Mm'^. A 
very iMtiBfBetuf}' pruiif of Ihk luy be oltaiueit hy taking J 
Olio of Itoanl niid Denil'* ttii|Hi, Fi^. 3:i8. Tli«e tmiM-^l 
thoatth I Imvv liuurd wjine pentiiTiM hi the trade ilisjiuto it— I 
oro miiili; of piUK piit IfuJ, mid, in facl, iIhtl- art' «Ty ivw\ 
iforkmca cIcvlt ^i>ju([h t<^ uuet th«rn tiviii nnytbin^ daa, 
Il lia« born nroiivd hy Buma plumbcca thut thtry (.vumot ba 
"purc' pif? " Waum they a^nnot open thom at the top 
without uplittiuv. [, howeV(.-r. an.i> ami do, ai> that. I fancy 
thu fault if! with tbi- workiui-ii. not the lead. J hivu had 
otx-.iwion 1*1 uau r HTpat iiinnluT uf this.' traps In vivriima 
THirtx (if tlip oiuotri'. and have bunii-d thi-in intu thf uutiro, 
invtcod of uiokuiK th<.- ji^ut D, Fi^. 'Jn)^. Tliif alont.- ia 
P!iou((li to prove to mo thnt Iho (junlityof thi' k*il i« heyutid 
diKputo, but for »clf •(iiit.iHftir'tii:iii I liHve Juxt. pr<'vii>iu to 
piwEiinK Ihttio liiim, applied oii^ of the mcMt deltiiite tHHia aa 
to thn ijunhty of tilt- It-nil. viii.. I have I'Ut riiii: of ihewi tnpa 
nHimdrr lit J K, iii'l bitniiil it lu|frth<'r ; 1)1)1*, In iiiy eMtliiia- 
tion, in a dpfinilt pnwf that tliu lend ia piitr, or il >roald bv 
■oaK:cly pqwiblc t« do it. 




Ilipre haa been by ttrtain profU murh talk about the 
corrufiivii of Q.tnipn. and it may intiTnit my rendcni to 
know ihul thrM: pdiple who hare an tugaXj triod to 
oottdenin tliia tmp bvoauaa of tho oanMioiu ha*e never ia 
tk'> leojtt l-T^i fuund to apoKk of tbl^ eoTT»iion foiuid in tho 
tn- Irapi. H'tiii'h am uMa of th<' Hiimr niNtiiMl. niut whinh 
am found comidod piwiiady aa in thi- O- ^'ow, why i« 
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thU, when we knnw m k nuttinr of f*ot tluit thn two traps 
«n mada of one and the Hlnenwktinl. nnd thr' giur* frotn 
the Mnrera. draiua, Ac, tutn pn^iK-lj' lUc wimc ottiuu upua 
tlu) to [mx: ttii' uiuoli eaten or convdcd parte at A, B, D, C, 
cr thf JnrL oiMitx, Hg. 238] AH upon the Q, not iMOn^ "ffltt 
cl Um faot that Ilie formatinn «f the trnii hrts in thin caao 
»Mi«iil»j whatever to do witli tliii o.hninti'jd nrtiim nriKtiLKting 
from mnntgmmt Heraij npanKlniicnl qunstl'ni for Lhraie 
jienoiia to aotTci, Hid I iMj them to Hu)>nbuituit« thn 
TaiMitjr of their ^bmont tiut Iho O-trup ie bod. if 
pnpt r if twftructtd. Ilifiy know thut 1 am otAj wiitiiiy 
tb»t which cumiot bo up^ct if f»<U are tlio pointe iu the 
Argfomeikt. 

Qeornetrlcal O-Ti^PS tnd Cutting Out 

Fig. 3S0 ie B ffeontetrieal q«t«m whioh I hAiv workivl 
out or invnnted for the puipoe of iilu-jLyi hLiviuu' n «<mA 
■hapo. " PmevAnuioe b the bridgti by wliidi dlUii^uItj; m 
anttame" tin ytc re&d tli&t SO yumt ngo tlur miuiiii Inr 
atrildnff diin tmp wum ouiuddu-rable, and it wu nut until 
I hul worknl Bwtf ot it fruni HJiS until ncrotly tluit I 
CMild do it, nlthcrtiL^h it i* *o vMT tMtj. What I httvv dona 
in Nimply thi*. I hare found the geometrical mothod for 
mil kill If the patlvm tu uuu aliapu laim or •mall, and, thoru* 

ex: 
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foK, we aluUl BAt want tn borritw from a good-di4nod trap 
whim wo ano it. I have known the tJnv whon 1 woDJd 
haT* ipTm a mmmgit for a trap pattern. 

Tig 'IS9 Amn my irromotrlcftl plwi for atrlkinic out the 
iImcIe of a notf-dcnitiinfr 0*trai>' '^<* ■>ovi>]t}' of titilkiiif; 
tbie i» in obtAiuii^r the pwiit J, eo that It will inulic thu 
■am* an^ im uty tigtd tntp— tu„ titm auurlo of 70** , fur 
pivaf eoanpaM the abov« Agun with F^. 310. For 
atrtUa^ Ihr abnrn nhMlt takn a pieoo of load, having <in« 
etrajght a-igf. hm from M In J. onpn the corapueea to, mt, 
44in., and wnbe thn iiin.-lr D K II, cuttiaic the Une at E. 
Now if foa han no Hfian at Iwitd, the hool Use maj- bo 
obtained ae riNwn bv Iw •hove illuatratod mvthud by drrt 
wMinif Hm ley «f ne cempawee on the Kne t^ My nt It, 
■nd with IIm mbw ndiua an th* eteJa E H D wau itrndit 
wld), as fran H to K, tMm the ar« K. and dnw the line 
m A. oaldnir th« drel* point at A . Now thU will divide 
ifao dKlo at K, and (rata thia point, with any di*tAnc«, ati 
tho i>i~>iiil/i «, d. Now from tlwiw poista a» cenbtn, and 
«riO) Buy diituMMi or nkdio* of the rttmjNuaea, etrike the 
IMeneetbig am F, and through thU eentre dnw ■ righi 
Una, eattbiv the tt^ line of the tiiui, and aUo the pnipheif 
of llie> tdTBle. H at K. wUcb will give jmi llw aauam or 
haal Una of the Imp. Next, and moat In^nrtant. iiuoa the 
pBintof your oaMpawee at the Intmeirtlaff pobu It, and 
wflk llw Mher ohtidB the dietanM to the ontM* pdat ci 
Um einla, a* at 11. aiid aa efaown at O P are ; theo, luivttw 
aUaiaad thia MtacldWanea, ant It oA alonft the line U K, 
■■ al J. TUa la iha lencUi of the top. next fram the 
potel J draw the oatao line J H. and thla wiU be the 
inpcr aaifW to allow toe walcr lo niah and oweep amaj- 



thing from tlio dip, along tlie tcittom at the band, and 
into iMts wiil-ijip«. HHviiiK lonml tho above method— Ifn 
to rtrikv this trup <ihc!ek uul aa ijuickty a» we are tUntL, 
atwul it, lake the compawai, opm ibrm to (|ln., (ti^l 
Sin. fdreli. [I, FiR, 840], o«ttia« the top Line J, Tbrn «di_ 
the aqtiun, and frotn &i» lin» drow a aqnajv line, at iW" 
hwl K. onttinu tlii> vitxiie at L ; thnn ^ntit th* -rnijiBiiM 
maamire oS the diitanra from thn heal point B 
cxtremo front pulut of llie pinlo, a* al N ; tl 
diatonco ia the It-nKtb fmn thii hntl £ to ihe trout | 
tliQ tihoek, aa nl F. Kvst with your rale or Knit- 
draw the line P, oiittini; the cxtnme ont^de of tbo _ 
at IS, and the poii.t &l F, und th<- vheek wit) hv pcrfeot. 



na.M>. 

The n«xt thuiK to Im (<oiuid(<red 1« thu depth n( Ihia tna 
for ««lf-<ilMuu&n(; pvTpoeen : ihk ie Kvrtned br tlu liM a 
the dip pipe £, Figa, S4t aad 242; b^oom tha dip |i|pa 
to be -tin., and tbn ouloo |npe the aanMh nen tho tin. out- 
ffo J. Fig. 21S, wiU lake up t in<:hcn of the band, thai b 
men (he top down to the ecdl pipe or outfto, a* at K 
Fift. ini, and nleo ae abown in the wotion V\g, 344. 
Tlien yuii munt hnw the dip Icn^tvr Lhui ihia to eot iht 
««1— wbicli nhanld DCTcr in any uiibi> 1w Irm than ilia, toj 
l^in. ; honin thia ooae the buttum of tho dip in AUD.dn 
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tho trap ; then voa «hou]d hare 41b., v Ike riaa «l Ibl • 
ptpr, tK-twren toe botUioi of tha band and Um 
td the trap [oa ehowu at tl d, Flff. 244]. TUa wnald Im,. 
ma. trap, but this ie uoi wanted, fur 3)in atll be plm< 
for Iho apaoe betwMu Omi botUm »< thr ilij< aial bwL 
wUnh, on BOKniat of being, eo to epMk, hvt* -w>li»laJ. 
tha vatar wiU hara a he(t«* aDowring arUon un Um IiiIIib 
o< A» band, and tiw band baloK aqnare m flat. wiO allav 
llw POO, p^er, ko., to go faa^y away ; ia faiit, alAtMyh 
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jou IwTo tmlj SliD. bHwMn tbe bsod and dip, ihwe U 
laoM n*t«r-WBf uma t}itoutfh a 4in. pipo. Tho next purt 
to be oanMdRcd U Uiu width ; thla »£«uld be. for a «eU- 
f»;f^iMti>l f trap, onl^ Juat wide «qiaii|<h to admit the dip, 
irhtrUiar lln. or 6ia. ; tliomfuru, if yon uso a tin. dip-pipv, 
make the trap oxAy nidu cnou^b to adaiil chu pipe> 



The Small Q-Tpap. 

ILare ma^o traps with Sin. txidioH unil fliul H>>>- ilipn 
(naide br workta^ out tho sidtn and httl iiut ouffloioiit to 
Evcxdfv th« dip. In tlus caw tho tntp will paai aarthiny 
tilMilf to bo put into the cloaet : at th« n&me tfane it ia p«r- 
fiiRtljr m^ clmm»na. and holda far leas w&ter than aay 
oCbn trap Rtado. 

KiilcM for Eaaj ClcannUK Tnpa.— Tbatly : The lU'^th 
sbould 1)0 twico tho diosiottz of ibo dip-nip«, in addition 
to tliv ucoonatiy depth of tho M<d, wliiuli, id a formic 
partkgrapii, Ih«v«^d should notbelcM than. l}in. to IJin. 

Boooodlj : The band or width of the trap muat be oolj 
jnat wida ttUNigh to aduiit the dip, or n&m>««r. if the 
dhaeka can lie knoeked outwards. 

ndrdlj : Tbs outgo aoIL w waste-pdpo must uuT«r bo Imi 
in diaaiipteT than the dip-pip*. 

FoartUj ; That when Mtdetina: on Ihtf outgo or waato* 
p|p«, Iho top of thia pipe abould be hrought up to the top 
of tho trap, oa at F, I1«. it4. and K. Fifg. JG3, aud be oa 
■mooth oa poMJble, and williout «hup eUget. 



fbrfoation of for 14 «ntirel]r pr«Yoatod, whether it be BUtdtf 
for pToveBtlng dphoaaga or othonrtae. 




riu. Hi, 



FSfthlf : Kmp th4 dip-[Jp« cIoM 19 to the hool of tho 
, w ihovn «t C E, rig. :t44. 

Badty-conatruotcd and Ill-proportioned o-^'^P^ 

Brfot\< I pfww-wl fnrther, I wirfi tn itraw your particular 
■Moiitioii to badlj-cougtrvctfd or ill-pruportiuu«d Q>Lmp(t. 
Vigt Mi aliiwrs tho r]*tnwp aot properly nuulc fur K]f> 
tlMMlttg |iaipoae«. lou will otmnt that the dlp-iiipv it 
aw»f from (he «d«, and. coai*oqii<«tl^ Kivm nx'iti fur tho 
far ta eoDoet. Tbn bottom of the dip at Fi«al»> furrod 
OTtr; thn prinnipn] r«iiitn of this in tho iiriiK?. Rvpn with 
tba bMt'iiMulp trnpa thin in likely Ui Inkn plnr.n. I hav« 
an 40-trap mill* full of thin rnriifr ; hiit when plenty of 
water can bo and, and the tnip properly coofftruclod, Uiis 
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Im- Mi. 



Plxlng ttie Dip. 

The dip ia beat in two pi«>oea, sa at SOA, Vig. U4. 

Tho lojida, or, propeily HptHkiiiir, the dip, ahould Ni Uinied 
or Qaiifcyi book (AuiueLiiiuTi i'alk<d "tafCM over," a word 
naod ill Loudon, hut I lU> uut luiuw th-' ri'iLaDn)ao an to n*t 
on tlin tcp mid rt>o<<iT<< tlx' iiilr-t part of tho dip. This 
fihoiild he ntndi tor ortliniirr ^^looota with 4J[lp- aoU pipe, 
exo^ring yon h»To yotir clueel to hand. Then moiuim 
tho Inink or oiitVt end put yoiir dip iti to fit aiH^jnliiiKly. 

Thtulip, if out in InrKe qmuitititta xhuuld Iw cut in tha 
aqoarc cat of thupluniW) initru block. Fig. Ifll, to ciwiim 
tho MLma being true, whii'h ia voey important for ihu 
bottmn port of tha dip, and fimiit not be ovcrlooVni 
You caniiot fix this dip (|uicbty and propcirly without tho 
tampifi. Sometime*, hnwirvrr. thia dip is put in uno 
poor, hot don't fix it after tho top la aotdoml on, na 
tt ia moro work. Solder tho dip and lop flint. Tho 
goaorol i>Un proctiacd i* to sgfilor the dip ftom tho 
eubiide of tha top, trat it ia muoh bctt«r aoldored tn tho 
budde of tbu tup, imuimuuh ux yoii can hava tha beaida cut 
dmni lutuare to tlia dip wbem tlip tmn is fixnd. It Ja also 
better whiia tbu unfa hiw to bo witdcnvi, booKUM you do not 
hare tbu djp pijio twlder bo ooatond affaiiut. lu fact, 
there is tio rvtutou why all □•tiwa caanot be oJwaya made 
Id tM» way. I haio deMrioed uio pUnnin^ and cuttiujf 
of good, reliable, telt-eleaoidiig O-trnps; tho following 
ia a dcMciipliuu of making thuni up :— 




no, 340. 

Having" onl omt the nhr^-kn nnd bond to tlie proper aite, 
take the drMHT utid flatti-m thn Imd onitii nmooth : then 
plane the bcmda patsUol and aquaiv to the hwl , Rup thn 
rounded odgM true 00* to the oUiar, to hare thpmthe njunn 
■iio and ajoore to each other: hero a Knoll tiand-vico will 
bo faand jvey hoody to hold tho oheoka togothttr while 
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iw|)ing; noxt pU.o then Md %]rdd«. uid poil tht>iii nil 
over tbe iimnin und «n Lh« outald«. u Uloatrated at U N P 
D,Vie. 2*6. ThesolllngHt IlHhoulilbolflin. wide, ud at 
O tnm tin. lu^iu. wUu. withtlio uk^rlnK JPuutivundod. 
I^ext Lilcu II iic&Dga book (wmv plBj&ben borv uk na ordi- 
narj- rLhvi* hiKili, knd for utrugnt irftrk a itmjj^ht edgw, but 
thu u not «a gooi u varlcing with n pmpurly ouiulnioted 
pag* book) and riuf« rmind tbn cuii'i- uno inoli tma M to 
D ud frofn D ta J, Umrh thu iiliiivmg uver uid do tlie 
odMT duwk. Kov toko (ho kand. Fiir. 217. whivl) la the 
aaol looirtli. round tho cbeak, or it innjr be iv Uttle [<ni|^, 
andtk« widtkof tka dip-pipo, wkiali tar a 4in.dip, will, m 
a mattw of oouna, ba 4 inohca plm tha thiokni-M of tho 
natarial. Piano tip Iwtfa cdgva. aa at A E B F, to the 
dMirud widtk. anil parallol, and cut tlie htel port I iquare 
toA B. 

Sjmcljiiirs wkm fanojr iroA ia wanted, tho odgm uC tbc 
ImkI arc racpnl q({ to form a mitr*, Inil it in liibour llirvwn 
away. Let thl^ U^ttoni Mfp of tke cb-eek bo well olisned 
aod th«! juiiil will U.' iM^ivt. Soil over all the fndde, then 
Uw uulaide, Bk uiiirlnid out, then take tile gaugv and ahate 
tbelafltde of Oxv tund tu lliD einif widt£ aa yuudldtli:e 
iaiMe of Oto ckwk. bul vu butli Btd«. You nuw want a 
** tnip-blo«k," whiok U a pi4<oovf 3i». dual, aay ISiii. lung 
bj I lln. wid«, plandid wp nmootb. It mtwt, memam. havo 
•emcthlng to keep it frum warjijnp. A good plan i» to put 
two piecw at iiou banc] through the centro vi the stuff. 
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■ad Boar to each end. Kazt Uj (be chMJt tniJde app«r> 
nwat vpoi thk block, and. with two amall dout nafla, ftz 
It Uun bj drinog lb« naib thrau^ joat when tt)e akav^ 
will MM* wh«n aotdmnfT on tho fip. a« at the dots nmr H, 
Flf. 2M, and a* at A A. FifT- HtS- TU« tbi» pnpared 
baod and pUea tba sod (whlc^ of wnrae. ithould bs xjaare 
10 die aidM} to Uw hetl «t tha thttk at U. aud witb a 2in 
wiDdsfat-in* daap cr doat nail Jual dd>m anrlr nprlgfat 
intoa«Uo«*,Mrliu..to hold H la mMob : aMTb to 
at7. thaed0»af tbobaBdupbvtbabMTofttWQbMk. Vow 
MM the band tnil^ up mxuid to Um edao ol tha ohMk, and 
tx it tbera br diinn« m few mon turila uito Ae Uotik, aa tt 
D, By- M». ^ ^^ 

N'eal pboa a plaoa nt board acrow tl« lop ol the band 
and ■ ouaO w«i(4tt to keep it tlmv, and then Mldor up the 
tTMi, which It dMw aafoUowa!— 

Having sTCfTthing in nndiaaM, with ^lath Miok, doth. 



aitd oblpvliig kniffl, and n Ugfat if jnm tanaot m», whSA 
la of ben Uie caaa in aoma ■bopa. Flnt ailaab on tlta soUv 
«aie(ul^ raund tho foint. aa at D > K. Fisr. 'Hi. aid 
when the boat ia mixir Kot up {ii rcquirvd ncm nw aa 
irvn, but vuu will t>oon Icum to do tha work without aa 
■iu», lii-iiJclv work the noM into tha aalder trtrnt K ta P aad 
1> taniiRK tho iron round and round ao aa ta |ilDaffa 
tiie iDi?tal ii)toBMmi-lir]iiidiitat«>; thsstakna tnmndiriow, 
wiy, ^^in. by '2ia. and wipe from right ta leftorfton 
loft to right, u& yuu think ptnpcr, but wlucheirr 
way, <lo it at ono quidc aweop. Ii Tt>a wipe fnm F 
U) 1). when jrou get ijlt At D, take n ^ppin^ kniJe and 
cut tho Aolder >quat« otf before It Kis: do Ukewiaaat E. 



a 



no. w. 



8om« (jumUn wlp« boat about the oentr* or boHon 
thaoheek, and do it at twioe. BowMjjnv. butthaf 
U the quiidcor, and, aa qoleloMwa ia too principal 
vipbg. il in nut bo the beal Having one choek 
OB, do thv other in a eniilar omiMt, bj flntpr 



fliinfT T)i> I ■ :-Ta nt Fir. 349. Be earafttl 

theh<vl ■<] MjuniT' a-ith tlw band, atui _ _ 

tma or lerci; u^^i, fiMiti? all round the onlalde td the' tan* 
or bodf at A, Fin. m, or LU. Fte. U«, and bote a 
|in. holeeaBnair-bola.atJiiat about J, Fif.SM. or, m 
at F, Ftff. SU. or iritara tho oularo will bt i tUa k w 
Bllowtheairteget iato theMswhea it it «o«lia« dowa 
after Bolteinf np. lUannsll hMo ialnportaat, er the Maa 
wonld bepwiMad In with the oxtni prawwri of the atKo* 
nha><^ owintr to the inlarior air ooodaaMiev aa U eoota. 
How. having the bodj of dw trap all ready lor wHatliin 
to tbc top, prvpara the top aa foUowa : Take aplaoe tt leiel 
will fUtlciicd out, tH omr the indde pait ud edcws alao 
•bout thra»-qu*ftaf« of aa ioch foaad the aadet Mt «t 
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•tfaeadna, irhich. wbennUraed to. tho body, will bo tlm 
top Ma. Tills prurenM die nldn- imitintr ta this iwrt of 
iholottd while Mofwldaraduu. FTunT tho Imly uf tbn 
Inn on tli« b»p, Ukng o«r« tlmt it i» prupcrlf &ttc^, nnd, 
irith Ouf eOBipttmm, Mribe a11 luund tlio top. Then i^nrovo 
the hndy, ftiid iLi-ta the top IJlu. wid«, tuisft an irun 
■might fdge for ^din? tho HhavG-huvk, uid it in muiy 
fur aoUirin^ on. Flmt look ailcT Ibc uir-holr. then plauo 
the lop on tho block aa iliuwn ul, fig. 260; which 




TRAP BLOCK 
Via. tsa. 

U nil tho bett«r tor boUgr mnn^ : now nUdi on tha 
«jld«r; ftnt brgin to >])Ib!i1i it uii slowly, Ihenliv iuirmKlutf 
thi>KpNd utd quAuUtv' uiiLil nil ia tu n KOoJ iwii-lluld 
irtatv. Be fuu'il suil niut for uutliiu);, nur ihiuk uf uiittliiug 
bill four wi>rk, tijiiiK buw uiuuUy jom can du It tuiu in lui 
few DioTctiiciilavBpoadble. If juu ur? quick jruu can nplusli 
on kll round, uul get vp a j^ixmI hmt &iid wipe without an 
inm ; but if you cannot do all at onm-. vplarii all i«und and 
wamupwltlitlielmi, and nlp»('ir from ri^ht to Mi, l'oiu- 
nendDg at Ike outgo eoniVT. If v-m cannot muiia|f« to 
wipe U qtdcU^ enougb thin waj, ajiWi half at a liiov sod 
wip«, but Imtv tulBtaent aoUt^r imwiix-d to Im^h n^fMn 
witb when rteplaahiiiK, and koop tluH puint in ■ fliiiil atnUi ; 
then warm up s^in with ths iran, and ftninfa, taking para 
to wpU warm up tho mldpr wh<n j>au wiinnicnr>nl to wipe, 
H thai it will not look roiigh at this point. Having wiped 
nil ruoud. trim th» spare lead off the top, whinh would Ic 
all Uk betUr if you nave nn in''li or to ; bat at any rate, 
tnm it a(r «quiin> and truA, or plonc' it cS. 

NMrt i« th« din pipn. Forthii n^iuii mfnr to F!.«. 311, 
24-i, and A B, Vi^. -Z41. Wiivm •old>ritig it rai nftnr the 
top ia MkUmd on. it in nMCtMimr to paslo wimc bruwn 
papv OTcr tke wldrar below, \o kcvp it frum fulling ofl 
MfoOowa: — 

Finl ptvoura *MiM< fooA dUiuI bro«m pap<T, init widn 
*aoiUgb lA go ov*r Um a^divnl flnnj^fi «nd ciii thi> clii>,-k nnd 
top, Mr )in., tbm Ksk it in vrMtn until it i* mit Cto 
buny ita mturmas wm-k it botwwn did fiiiA(Ti>l . now with 
•orn* sood pMtr [mpt Flinnbeni' Poatc], piit tin by iiprradinK 
ttwittitlwfotT&igM'.parto the paper and plm.')! it on th« 
■oMtr in mcb a tnanncr that it aoniiot, wb«n m a mcllvd 
*tat», fall awBj (mm tbo lead. 



Wiping tn tha Dip 

Fint aplnah bii the iDPlal until yna can fi«l it all nirc 
anl Mil, then take a cbsun awMpLog wipe wttJi llit k-ft 




Imnd : lalco the cloth lin tho rig-lit hand, nnd from tho 
■tiirUiiir puint tik» uttKitber clean nu^tu aiid liiiuL oS at 
tho tiidt^ or where you left off with the left hand. 



Putting tha Dip In 



Q-Trap before Soldering on 
the Top. 



Thin mntKod ot aoUnring on tho dip Ant la far tbr< tiert 
plan, if you have a proper tnp-block for tbu purpoHO, 
whi^ i> notbin^ tofif* thac b&ving a holn iriit in it (u allow 
the ditl>Bipe to drop tliruu^fb ; und if yrm nTraiigt) it 
vTUporvior one trap, youtttu nrnkf ihn hlix^k tho mneot 
licinrhL (or g^Ud^iig thi- riifhtdtnitli <if tim dip, thsti« to say, 
fur 3iu> traps, thu top of the bliM^lc nhould bo A^tD. hl^h'— 
liT'Te you nuty put m tlic dip-pipo in ono [tteoei or, {f yon 
]ilci<, yuii i.'Hn K>ldfr iin llii' dip.pipu A'giii tho nadorside <rf 
your top, which will allow the boud* to go down with 
equal tblokneM over JolHt«, but thu oril attached to it li 
thiit Ibla aolder cornea in the way what aoldeiiiijr on tlie 
tup, and doM oot logk so weU. 



O Hunch -Trap. 

"Huft trap u mado to uucw«r the purpose of llic <0 l>uncV 
trap, Flff. ilD, &c., in poeitiaDS waere^iiipo U nxjuitcd, 
to be continued in afltrai^tUne. Formodeof oonatruatios, ' 
coramenae by cnttingr tbe cheeks and outlet In uue piooo ; 




no. &,\. 

tbca Milto on tie beci baud D H , uvst 9c1<1m thu uuioi 
band FA IE to iorm tb« oatlot lip P. nftcr whi<:ii tho atcdil 
hivtk pifoi^ A H : you mudt th<.n put the top on aa Id ha 
orduiarv Q-trap. Thu trap u aWi vhiII adapted for jm) ui 
luiNs whpm tlw oluset ur uiuial, iLc , laalUuitedln a r«>;oM 
in tliv wall. 

■ 2 
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TheTj'Trap. or Foot-Tp«p. 

ma ttap [Fir. 3AS] wlJcti ^XMtlf rcMmblw the Irtter 
^. ia In priucipli' tlic miulu a« tlio O- I^ >* known ia Mono 
diMLn<HA hj. t.li- " fiMit tnip," for filing At thn bntlom of Miil 
iLDd rsin-waU-r pipes vhni ooimcctinf wilti drnitiB. It it 
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Flu.tM- 

■ifewiiiMnff (o SbiI to whnt nn i^m^rtnous tl» Aonw of thoui 
ti^iftwnv furtni<rl_r mud*. 1 tnik one out of ■ Mrvntita' 
lumper, at No. 10. Addiwm Roo^. EmslngtoiL. whirh 
-wu(tud I3S lb»., whilst Ql (ithrr timra ttiMp old tmpo an- 
' to M found of not more than &in., irdKliiiig not mom Hum 
IJ or IB lU. 

Tlic proper mctbod <if Kli'iikinj^ thin trap oomct ia ui 
fuUov* ; — To inkkc n Sin. trap, ojiim Lhn aimpAiunii 4lin. , 
■lul dottrribc th« cirvli) A. Fig. 2-^3 : draw th» Uij) line K ft. 
cnUinH thti dreUi «* iihawii. tiow drnir th» wnler lini' 
F, whinli IB gctimillr tlt« due of tli« dip-pipej that ia. 



piiiK llir dip-plpo to baiiB., rouabould keep the irotcT 
iAUi fiKiu tJio top, tJiou^ if noooaMry to Kot a litUe 
r« dip. yi.'U utsf mkkt- ii n Itttld hi/tipr. Next, irlth 
tho lanii. ndiuft (4}in.1 iitnkii Ihi aTn H P, puttins th« 
nt«r>liiw, and alio thi- outoida ot tlit t\nt clrela, as 
Aavn. ihnt ktnkc the hrol line E uBBni wiili the too<Unp, 
aad cuttuB tbe e4tclc mho atrike iLb cutlrt mid H O. If 
you prcftr a iJMrpvr outhnc cun^, m4 thu cgmpaaaM at a 
**"■''" radiiu. Tn<- trap u made up in ttia aama way »« 
Uia Q-tnp, excejiUug Ibat iLo Mldrr-lbH rottad tho top 
doaa not Jtdn. 

"D-Trap with Solid End. 

TLr. object ul ihu iijlt. <4 trap ta lu aave a bead ob tbe 
Bcil-ptp* aLil la dpM t^ nukbifr it mlh a atup (,r MjUd (*d, 
aM laKto^ the Mil>pip«. n^lit duva as at J Fig. 'iOl. 



iTake tbe joint F nn the bottoa of tli« band {wUdli ilioal4l 
boatnigbtat tMiipoiiit}, iripo round tfaa chcc^ aa afaowttl 
at F. jBa oarufnl not to kaTO an^ abarp aiiglM, asd tbat 
th« trap U not wider thun thn outkt; alio tlialtl>««ail-pipa 
i« fU«d ill a liui! with tho wilid <rnd. On tho top of tJiM 
tnp ia ahuwii at Ij a cloaosing cap and actww, whioh 



l&^4 



anKvor two purpoan, tutriMly, lo claaa out th* tiu anl 
aIh) the iMil pipe. Of (lounw thia tiap BnutA tw, wbiatnzad. 
jiroprrlv vrntjlatnl. and ihoiild tiie cap and acrev not fca 
Rquirv^, the vuntUatiiia pipe maj bo fixed in a luwwltk 
the aall-pip« J. Sometuno* thwe traM c«b bo uaad adfwi- 
t^gfooiAy over aoU-pipoa miming at tho baek of tka alDaat 
iu a hurlzuitial dlreDtfou, 



Too will DutLoe tliBt in tba fonnur iQuatntioii ^Fis. 30t] 
of t1i« uliil ■^■tmii, tliat IIiB riar- to (be outlet iainacB rnoio 
niuldiai (aa iu llii) uld-faiiliiuuLit Q-trapa[aea PW. SW]) Ihan 
in tile ab»rr illuatrutiuaii, wliicii i» a good chMlc AqbM 

tii«t^ trapH he made vary ■nail againat iDoaustnmi^ oui 
wbeu uud under taIto cIomIi. Of oomw the i 



.7=3-n, 






J 



fftakWi 




&Me traps maj- b« cut o«t wilbual lb* oall«t mrvod liuv 
and I7 maklntr tli« outgo atnigfat, aa hen J 7, F%. UA, 
whim It will bo fmpoMdUo for it to iiiimimImi qSi, mm 



altnoat impoMfblfi to Biphcni oat, beoanaa thao A* 
liooDiiroM a little bati townrda the inkda of tbo tiapal 
thin liiui P i, wbicb tend* to tbrow the qplultM from lb* 
air bnbblea inwarda, or towaida ttie d^ 

Tho EcllpM Trttp. 

Thia trap, u will be mmo. i* a aporiai of ibo *D-1np 
in OMfioeci Ibooatgo, BaiBtb0(O-trap,f!ig.lM.la 
with a inocb too «Mir curr* at the outlet. If Iba 
Una U, Fig. U6. bad been brought nearijr diroet «p htrnt 
U to tho ioltar R, th«B Ibu trap woold um he«n on* of 
tha baM 10 bo touDid Id the aackal. Aa U la, it la • good 
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tnpforflxinKbeluirtio^PCr, pan. orotliereuch elow^ta, but 
ti-notwhatlE^uuldooiiMdergoodiniUttrewntalaU.', vit., it 
w But ciuUblcforvB]vee1(w«W. [•}um1diiliK)1ik«UiM«mara 
dip trvcv, for ihosowhiiih ! hB>-« nwu an.- Iwn'Iy Jin,, but 
Ibu cMiuit be Htid to be tha fault uf tlie iutLiMff, but 
L tliKt of the mitkET. Fig. '^ST U im alevnliou uf tho Eulipw 

L 

W^ Tl 
P my I 



Shallow Traps for 7in, Joltts or Q-Trap 
with Frat Dip. 



Thi« (np ixiafi my uwn iuvciition, I oommmcc bj ginsg 
tnv rcndvtv tb^^ pruptrT iiiHlrtif^tk>riiii for itA miuiiifitctiirv. 

'Mali* tha body [Vig. 248], M D J 1. bb yon would tho 
bftdf of tho O-lrap, uiul then wipn in tJio inlnt-pipe Y. 
Nun meaann vfl fmn U to tho front uf the dip, niid with 



Let thft flrtt "Up W tnTipt". K. b* plated Uin. from tho liwl 
nt M. iinii 4liii, fiiiwi) into the ti'ap: thiilr&VM h Bpoc* of 
2 jlii. st tbi> botl'jm , Tlio width of the tr&p should be fiin. 
Hive y-nii havp n Bpnce round Ite bottom of ZJin. by 6in,, 
wliii^h will nllow luiytbing lo Pshh, luido' ordmuT i^iruiiro* 
ftanucv, from tha banu iuto Uio trikp. Thit outf^ uf tbs 
trnpahould bo cut dciwn 3}in. riyUt iu>r04i> tho frvnt of tlia 
trup. Thin b'B'j'M nn ontlit <>f .IJin. by 6in., which U 
pltinty Inr^ imtniRh for tie purpow*. 

Niilirc. — Shotild yciii wi«h to convert this «tyli> uf trup 
inbin V-trnp, ynii may do no bv cultiin)i; the ttlot 0KB A to 
ft V alwpc And putting 'u\ tho pvcioo anxitdliigly. 

Th« Ad«e TPRp. 

This in Ml AmiM-Jrtan tntp. the fu-tion beinf^ that of the 
^•trep, but made in hulves. aa lihoim al A fi, Fig. 269, 1} 



t 




\ 



m «sa. 



« «nr eat tho obeolc down to th» depth tm nqiifa* lar th« 
wuw ledt ; then out the othar dit, km fhulb', WOMI fh« 
top. Pnpu« ft pl«oe of atont lead, K. Jiutwlae enon^h to 
drap Into this cw, Kad bum It there, or. witli a i^^up[)er bit, 
■older R good thick Mnm aD round the (ihM'lu and tup ; or, 
ahould yun prefer to wipe It in, It-t the pluto bt^rcpued ao 
tluil it will (rtund out hnii mi ingh >ll round, linu plate or 
dip nay bo soldncd in boforo the top Is viped on or 
afterwards. 

The obteot for naldng thli style of trap la to obtAia lh« 
width for water paaaage In ahallow tispa MToaa the dip. 
which allowB anything to pue frtim tlui inlet aide to Ute 
budr of the trup. 

'niiH trap in ry«lity i« 4 aiphon, uid should not be ni»>da 
tnoTP thin Kill, deeii luid tin . wid«. Thin trap may be used 
fur aurh ploocaBM iiotw«<m Tin. jubtH, Had may be made 
iba ■nnlloat of all trapa uaed in u!*HM<bi. but irliun uaed for 
71a. jakU, the foltowuir in the nu-tlKKl nbiirli I find vrorka 
In* aftar Svo ycuti' expericiKe with Uimt uiun some 
propirHy built by a Mr. Hn»t at Vtv fiami-t. Notice 
ihnt th« rh«rh in thJH flgrm [SOS] ladrawu to my nintal 
piltnn for Q-traps, wnir^h anawers for Sin. Joirta. Hea- 
Mm ftnm thp hotuini np mivk inuhca. and atrilte a right 
line. It J. which itdiicM the hei^bl of the Lnip 2in. ; next 
atrilw the httl line, V D, aouaie wltli th«^ top liui', and ai-t 
your tfompaMea from the heel puint, H. to tin.' estcrual 
prnphi'TT at thft fniiil <.f ti]f tntp «« vou did in irtrildng tie 
Qlmn ; with tbindiabino? wort oft tho l«i(rth of the top 
aa at J. Now draw the ontm bne. cultiiiy the {Niint at J, 
aftd tha periphfry of theciiolo. lhe»liupe Utbeu euuiplvto. 
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ia ttie dip piftn. S th^ Mil pipo, O the eover, E thn body. 
Vr hile not wishing to say anjihiug detOgaUnjr to this trap, 



Tia. IH. 

I norarthelcM think that it haja a fault, namely, the mtfM 
plpa oomiiiy up to the point F. I thluk it the b«nd wcie 
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taken vpikt pi>r dotted line E A, tli« toil votdd Imve n ntDnh 
bottur (!liiiiuw «f nitting itvay . Ade* olidma ax ono of thn 
gn«t mrriu (if tu» Irap Umt it will sot dphon out, Init thin 
te DOiUnR if as slr-pijio U used. H«weT«r, it will not wave 
aai, wbiuk m a gnat Mlvontags. 

The Compostto Trap. 

Tills trap. Fip. 200. m l«foiTv olpwred. is a oompoimd 
of the V-tuid O-tinps. On cxuniafttion fft Qin &gutv, at A. 
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F, B, it will ie awn tlmt in the inlet and hcol port of ttiia 
yap tbnt it ta n^O with thn flat throAt at H and K, the 



x-rny ekailT irithant sa nnah of a dire. Thia t>flp U t^tUf 
miulti in l£u fuUuwInjf maiiiin' : Jflnt makn th« bod^ D, 
aitt-r tlir fujilJun of Uib 0*tnip, thim make tlia knnoU^ 
blind JKL, but flat at Uie UinHit H. Flf;. 260 [u alM 
tJi»wi) at yig. 19ft], Bud Biikl«r«T bum it to tbr hoid of tha 
body I), on obowii at the lin* H, Pif;. 2W. it it can ba cait 
in L.rio ]>iM>t-, oT by catting tlia dip and bodr D in ona fitf^t 
and thc^n by bunun^ or soldiriiig the top E on aftanrarda. 
Thii oiilao o'f thk trap, aa alao tbo 0't»|i, maj faa oa the 
aide or tJieek lo »uit the work. 

BcTon I prun.'rd wiili a further dnnriptian of ttvf, I 
wlU 4riiv 7°^ a fi:«r intdKatins- aacptniineota on dnbnBie 
action, momsata of wal«r Jn tmpa, ttc, aft«T irhicfa t ihaO 
pTWMd e» danribe aomc of the Bnalltt olana uf trapa is 
genGiral nae. 

Exporlmonta with Closet and other Traps Tar 
Illustrating Momenta, Waving Out, Siphonage, &c. 

When ncltwtinK thr trnji for a watrr cloaet it aa ««n 
important t« know ntiut kind of <:luv«t ia to be caiudaym. 
Fur iiutaojic, u volvn cloaot abould kavo a li«p wliiL]i u pnof 
afrainut vntviii(r or inumttitumiBS out, which will b* riaiVitj 
undiTntuud fniin L!u! fuUuiriii)! dnKriptiun aiwl diaKtaau : 

Wlii-ij II fuU liiiil vijvi- clijwt a tixrd Dver a trap, and 
tbo valvr opraii.lI tuiil Uitn cudilmljr nhiil, iha muou-at 
iko hodj of tbc nutiT is unt •jf tbo boidn, ihe walv it 
hy iit own mumcntiim (wrricd farwnrd, wliirh mar W 
aLvotinlrd for a.* fuUowa : Ou lifting tka hanlle W| Kg 
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«at|io part ia oompoaad of lhi> nartion markod D , tlua dtp 
Kir, FIfl- Ml. twiDtr Sal and atraisht aciiMa, a* in tbn 
ttrtv-qaarlflr or cut-dowa O-tnp, it allowi tint whI to got 



2S2, it hrinfn up the It^m- IT, with It the tuatUev pin 0. 
and thf> crank whlnh work* an aala liann< tba low* rain 
F attached ; ths water thea ruu the foUbet* «( th* dip* 
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pipe into the tr^, etrildnr n^Jnirt thi> band at D ; other- 
wwe, if not for tlw bond, it would proocvd voiriu^ u 
iadiiatod b; Iho Uitu JIS K, lig. U-J ; bat ue Uu band 




rii. no. 



it ronndrd the water u directed towntdii E P, wLeie it 
voold, if not for the front of tho haiA, pa** oB in tho 
tangoiil liiip. K P, but it iH guided onwiitd until it conn* to 
the polut of nuntact witfa the tacf^Dt linn L ; it tbiiB atrikea 
off UL ■ TifAt Unr. &od daaboi up sg«iiuit tbn fain, whnn It 
la nfleelcu or Lkruwn bauk agniiut, w to apnilt, itM om 
Ufe-KiTing pieoinixc, in wbftt I nukj caU ■ vtato of (.-ddy 
MmfiulDD, vhan It U gvMtlf Tet«pd«d, uid puaM out «t tM 
outgo H witboat »ay rfgn of lom of w&usr wHbin Ihe trap 
tan HUOMUiun, tbat la, when ftied uiiilor atop or Tulru- 

Kcxt nter lu Fig. 264 ; here the half tn-tmp ot fsnlty 




u at Vlg. S6R, to be Sxed vmr Oaa tnp, uid Uke haodl^ 
puIliHl iiM ot Rg. 282. tho wkter trould rush f^rwanl 
lowardii D C, Fig. 2(H, then round tho ho«I nf tho tr»p to E 



IN 




•hap* (u apokco of at VUt- 349) ia fixed aa that rou may •«« 
I of ita etila. 6uppo«c a viUv« olcwt a« at Fi^- 861t, ot 



Fin. «». 

and Ntriko up intaul F, whnro it, cvin^r to tbA «h»p« 
of tJi« trap, wfll M rwflsctud iiim-ntTl ftnd out ot the tmis 
loaring it m fiiowa at £ X, Yig. 2&6. 



Dad Places for Air PIpea. 

Toa oan easily uudnntond Hint if you lix an air pipe 
in the wav of tho muiucniuiii liuu uf Uic wjitiir, thiit tiio 
wal«r will tlinup up tlie aulid mutter, mirii oa pbiht, tec, 
luid Tcry ooon «auee the air- pipe to beoona bhioJiediip, and 
MiciwoqufiitSy mel o ea. Ewunine I, in the abwro B(nu^. oIm 
F, rig. i&i. I. Fig. S8ft, in tUa laat drawing, U th« 
prapo* podtioa for the air-piptv as cloa» to the ronnd joint 
ot the outgo aa paMihle, so m to be out of the way of the 
mamantimi, &<■,, but, of coiuse. ll ii not mulrad iuiIbm the 
bogth of outgo pipe la kugvr than shown in tho flgim. 



Slop'thpowlnj thfough W.C.'s. Jm. 

Scorva of timoe I hftve boen coUt-d out to n aiuino scTTttnta* 
alop nriil oth«e oloaeta, and hav« bt-ca puzilvd to iiiid out 
thn (SUM of the perioducal attitkit. in M>D»f<iii«iv«o of th« trap 
berrimiiig K-Muifi^d before I have bad llnio b> g«t to ths 
hmlM^ BEici on fixMraininn the trspc tor alr-pipea, *l*iii>%}g 
it may be sphonngo, I found tliem all right. The nMOD* 
boworar, la now qaito plain. L«t apailofwvtccbethioint 
down tlio W.O. pan-olMtt, Fig. 364, and the Itandlo iih«t 
down bofnro tho trap la reohargod, and jou will find 
tho itinlc miut riao. Row often ia thia dono whni thnw ia 
no water bud on, or daring tho tinin tfanro la no water 
bi the aiatcm t Bad agnin, how oftirn in tlic winter time ant 
WD ohiigvd to Satii out the olawW daring tho tuno the pipcn 
BI9 froam — 'better known aa hand-fkothing t All th«M> 
pMnta havo to be oo«aider«d before fixing the trap. 

I au|y hen remark that I aoror &x the old pan oloect, aa 
rfiown at Fig. 3fl4, but when auuh have to be fixed you will 
do well to exanilno B&iiacr'a improTtd Und of pan oloeet. 
autdeinoarthrawant, hnd which can beiDadUycIcnneed. I 
haTe, by tbu fvve^uig oxamploa, ahowa yon aulSoieut 
to put yon in a poation to mm tho ofiuct of mumoatiim on 
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Mijr tpdng outlets to trap*, u lUuatnted In Figs. 304, 205. 
ftc, bnl in orior tlut you msy devljr we what is meoiit liy 
tUt WTT importtuit Hubjvct, allow ow to remind jou of one 
<rf lbs &at UwB uf uiutiuD. W« ara Uufrlit to maUuinuab 
tfcf niTiiifag oif the word "tncnHiii," wliii'.h iA tlip Mmplc 
iwlrtinnti of matter to > rJinngo of i>tal«, whotliiir of motinn 
01 at rat Lrt va, for the purpoao of thi* argumont, 

«sMiiii>« vif. aw. 

In the boUom of dw trw than akuni vill bo kccq thr 
WBlia, K 1) C. sppairaw ■tati oa a n r or in n i>lnt« of 
jiMiutivitjr. In Uie aama dia^taJD will also bo notii>od the 
water dribbling from t}i« vnlvn F. This dribbin U not 
rautiRli to enjrendor onfficipnt monKnituiii lt> imiUuitly tliraw 
cut l£c whole of the w&t«i within th» trap ; therefore, the 



of troutilu ; ot counu, there an ptaoea where audi titps oaii 
Le ushI with safiity, but on nu Bccaunt can tber he uaad 
Iwlim II rulru cliuiet, uur bt-low any Und at oloaet Mtlw a 
qiuiJc luuptjtu^t valve BLualiLriotluitBhowBat IK^PSvTxf, 
wtiit'h, ulthouuh nut known tA a valw eleaat. Its iwmiall 
is OHO, and it you pnU thv handla, thneby liKh^ A* 
Tslro of the olowt, the wntt^T, lUcn all othnr ■ubrtaaoa*. viQ 
ob«y the definite law of in^ritiition— it will fall, with 
uvt«1eni.tod tatte, onward towards B 8 ; but as the bottoB 
of the tn|) is ruunded, ths wstor ia eaaUj tonwd mt «( iti 
r4raighl hue of juith, (ram B to C D E, a^ at oaaA s«»- 
lyxwTEi inntAnt will tond tii fly otf in diM {wopoFtioa to 
the spend. If the fmnt, from E to F www eut away, 
it would fly off at the tan^nt, E F F O ; but, aa tlia front 
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inwtia of this water Mnaot be aaid to be acted upon, aa 
It should be, by tiM ineoaiing water from the Talre F, and 
wh«crertlilaeenBtTilntniiiiiiw,tliweiaarolihtK»hKi«gfat 
inia play wtdA la knows in macliaidM aa naotkn, and 
which In thia caan Is tataUy fatal to all aetf •cleanaln^ tnpa. 
tn this iIliaBtntion aaj cxplanalioii yon have a olmr ttiuof 
tbat the handle ol the clowt <^oM he moderstelv quii-1 sad 
fatly palled «V, In «*<W to MUthld all tbi> walor in [huu full 
bore and nculy uile ths imp, so thai the inMdont molian 
Onatad fNn tna mtsr in the hnain rfiaU haw full pow«r 
lo axpal the whole of the font water oonlalned witfaai Ou 
tnn. lib nppliea lo all tia|M --doeK oi ollunrlae. 

Tho aboTo tnn i cnrw mts Beard and Dent'e lin. Oast- 
Isad Trap, whiok 1 ha«e proT«d to be a failim fi>t slop 
or entve-aearta, 

TbeuaBBda hara been fixed yevly, and eaivw tw sod 



of the trap impeands thie watcfft it is Bffaia dingM - -- 
the point ol oonlAi't, 11 G, ttn-ordi tbe tangesit Um, X>1V 
when it ajTain Klidm round tho t.M easy, eni^rod Una O J U, 
and (bos off el the Laniftiut, 1. U. as tbongk it wwte n at«M 
from a biiy's alioK. 

Now the efFnct of this is. that with a oloMCt-bau half 
full uf wat«r, havinir a ralvo fixed only ft-in. ban the 
wnter-tine in the tmp, on tbe valre being j ropert y oMne^ 
aa as to oleanee the ttwp, tho water mu gain ailheietd 
vdeelty to sweep utiwara : and aa thseo is not — ^■^r'f 
nMtlim, nellber Dy friolian nor by the niurcd Unaa of iMa 
r—'™*"' mp, the nuim«ntuni of the water is unrbooksd, 
■■d COOMqiBciitly the tmp kft witlwint suffinmit waUr to 
prenst the air tMUBage, aa abown at X. Rir. iA&, Now 
enppe aa tfab to im a paQ «i slope, It will hare the mat 
ewaet* 




VvwMmmmiM Wig. 30$. 

This i« t&* eaHpw trap, to wfaioh I wonM have trusted 
nr Ufe. tmtil I diKorpml llip isanuntum of Trater in tispa, 
wneiialtheTnp-T«MingCougTwa. hsIdatMeatn.J.PulM!D 
Wid Soa'a csubu^nutnt^ od Oriober 18. 1681. We an laid, 
and It ia K Uot, ihai w»Ust vriU alwaj'a pww onvmrd In a 
etniglit liao uuIcm it auxta witb K»n« subntauue to vhwk 
il or dinrt iU coarse. Xow, iuppoie t^iio trap h> b<» fixed 




wii&mniktll, T^.STl.haviiiff thAbMinCon top; thn«- 
parU ftU tko bMin uid lift Iho tiiU-MMd vnlvo m ihawn >t 
P T, Fi^. 172, ■• jrou would vfiv it a vnlrw-tiloMt, and thtia 
fill tlw pipe put 4. 4, 3. TL^ wattT nn fallinK will Urike 
■gmBKt ibe bottom BC, Fir. i>>^. and wnuld tiy aft «t. thu 
tMigMii-lLDcOP,butuaiuieO>-trnpbrforGr(iEi«Tudtu, itia 



IV 



bj tha my eaiy ourvc, EF. dtf«vti>d in th* line FLTEI, 
up aesiniit the rmm<M top, H. whnn it i« rp-direot«d to th< 
outKo. Thi», r Itiink. is quite "Icnr, and will be readitj 
undiTntood on rnfrrencc lo the dotted tiaos, ehowu fo my 
diufiTnin between K und N, tltf. 257. 

Sow you h*™ Mwn tho eSoit of w»tnr pMniijg through 
tlic wUptp tnip. ni-xt let lui nxnminn t'h>i> m-trap as 
iUturtiatwl in Fig-. 249. Thia in thp oompleto 4-tn. 
03- trap, tint mriiifc to ita idiii(i« it in «itreii]olj unsidublo 
for ip^iiiMnl work, bi my iu>l^inf( aboat Ita boln^ dUQcult to 
makL-. For iiuibuit^c. fimu outcida to outflldo, or S to V, la 
■ Sin.: then iL^ti it ia at Iruiit ll^n-dorp— that M from Um 
top at U to the bottom &t K. Lnlriy it liui undergone ft 
iJi^lit alterutiun by tli« liuncU cf Mr. DiintH ICroplagD, of 
Uurgiit^. who htt* ourveil tin- outdii to D P I, Fig. 209. I 
taay liciti Rmutrk lljftt thunc tnip^ are rn-pllmtty mode la 
alniMtiiTcrTcaiiodvalilc! nliapc br thp patented proreaa <|C 
FWderi^V N<Jmii Du BuU [rcc mg. IDS J, and Mid bj Jit, 
a. Jennings. 

Thin tnip, owiny ta tin' top pitrt bcjng Biidilpnly titnud 
bHtk aa nL &, Fiff. 269, rvflfota llii' wat«r bmilt nomrwhit tM 
m the O'tnip, and »o prpventa munH'titiuntnit' or wavinji 
nut [ulflu nou tliu anti- Q-tnp at F, Pi|{a. 327 aiul 223. ubo 
Pig. 27SatLa«.] 



Trap. Testing, 

At HMtm. J. Pullun k Son** mtiihUHhmont in Ootnter, 
1681, thi-m WW) fin-rtifl a wuilTnld iiImiiiI 4A>ft, in b^tlt 
Willi mil pipcji li'Aditifi: fnim tnp Ui iKittrim ; iipiin tlUM-<| 
(oil pipes vctv fitW brnaclu-a with alip-joinU for rwirirfay ' 
any kmd of IrAp siiltablu for fixinff below a clvavtt mea, 
hrant'hca bi-ing plut*d evory B or lO-ft. np th« Mil ^po tot 
tim iwpiviiil purpos* of i-ipmmiiiU. It wm my ffood 
fortiinr wiiva attpiuLiii^' lu Imt thn rarimia tnipn, t» bavt 
nii-Lwicli iHinu of tliv IhvI pluinlii'm nnw in biisiiinM. U 
aliHi touinbLTs of tliu Nntiund Hnilth IfiM^iH.y, and it affords 
till? jfrmt pleaauTi! t<.< liavi* the cppurtiuiitT of infcmiing iny 
n«di9» of the variouii ettieU <d tbo oiperimenta on th« 
dlfl<9«nt truwi. 

"SiJiau of Ihi! Bulf-yulcnt '■ "Sanitary Hnffinnrra" and 
"PinctitMl FlmubrTii' inll bf UBtunisliud ut tlira nwiilt i»f 
thiMt ncmndh' prautiiuU uxperimentA. 

A, Fiff. 370, r«pTttwnle a foUniMd Shup'a pattern ^ada, 
m'ta. wide and Ixin.dtwp, fixvdfranithetoprunoftlMbaads 
to the top of Q-trnp. I'ln high, and over a tuU-aiMd 
PitUcn'ti ua«t>lejul O-trep: thi.^ boltfht of the Hud-uipe 
from lli« baain A lo t^c fool of the pipe la 4A>ft. TTm 
butbun of tLo bafliu wan pltiir^ml, the banin tluai filled with 
water, and la epito of all otfvrt^ and hownror uiai.-li water 
was applied, whi-n th<> plu^f wtui middtmly rvrnuitid, tliA 
trap uoidd not bo <<mnt)r>d of wiitor nnr thn WHt4>T-«>eAl 
diMtroycd, oven when llio cap Q wim mndo nir-tight otm* 
Uie t»p of the soQ dpe. The mucm why it cannot be 
etpbanedoutlapelpeDlo. for on n'flrvtinn and by rofGrence 
to Ftgr. 23b, H u clear Uut in O'^^^P* nutdo full die to 
prereDt npoDiiag*, that you can tmly niphun tho walor out 
whieh is aontaiiMd within the dip pnrt of th« trap. Oti th« 
oppoaits ddowaaaftarwBidiifisulBn (D<trap. and atthoijufh 
wo endoavound to ubhmI thia trap liy nphonaeo from llie 
O-trap. it wu foimd impaai/iU. althouih the cap G w«a 
qttibe airtdglit (tbo leaacn waa nmply Wnu.'Mt Uui dip or 
wsWt-aaal in tJiO (O-tnp wa« 3Jin. l^faiiuit 1 -in. ia tho 
Q-lrap), thwgforo tje niMflmary air rather went throuah 
tho p-trap without aStx-'tlnf; Ita wRtar-atal. I aliould 
HtAta niat it thiT dip in tho Q ba too much, thn (O'lmp will 
Nphon out. Mr. lliii.''liatt triul this irijxTinuTni with ainrthcr 
O'ttOip, and Hit-a Hie tti idphutii-d out, nhinh pp>in> that 
a fthallow dip iniwt Ira girtm to the O, if it ia to ospply air 
to prevent Mphonagft in the co-trap. 




112 



TRAPS. 



Pof tie neat i^pcrimml nomf? H'm. winare ntonw wire 
plttood imutlc tlic O-t™!". three of which wwo wiu-hcdavmy 
t>y otit' biuin o( wiitor, Thtn one ti!ni>iionnful of ink ti-ai 
JiluMd In the trap, wbieh tmuired two brmitiftiU of water 
to tllurijiifc-lilj- cli-njiiii' it. Tlicc wo plni-iil n hiuwUul (if 
doMt uupHi iiitii till- din piul iif thotrup', whuih wnswailLed 
luny oy one mad n li&li ttuun of irnUr. 



H 



rw.cn. 



K 



no. Sit. 

A hrtww hwiil 2-ft. «-bi. br 3-ft. wm put Uto tbo £p 

I'll the O-tnp, ud wwi tWou^Kljr mAtxl twmj witn 
Uim' p*rta of ■ buin «)< wat«r, ae that tho utim irf tha 
Q'trmp i-jut Ui ontiAvd m faOowa : — 

That it cnnnirf b« idphonad mt ; do utonuntnin of wstv 

wonU ilwini;- iLe w«t«r<«nli ■ hllHdied hoiu»-lliain«l 

will fmm thwuiri* it wUh ttuw pacta of ■ budn of watrr; 

Am* M0M«t ifia. Mtun^ wilt dm- out t>y th« irapvlua 

. jtTCBbfMwIiubiafvktar. ■ad, U e«iinot ebb or wkvo oat. 



The Helmet Trap. 

[Rff- "!.] 

[ALso xR^ Fi)i. :;3.'il. Thin tnp luu ft tovndad 
luid. hnlds njnsidorablj Inw water llun ^iQen'a lugel 
O-trup, or tkc ■boTc-m c a ti oood. 

It wa« filled with w«t«t, and on rainin]? th» plug in Um 
hottciin of tho bMin D, it iraa fonnd iniBOiMiUa bf 
tnainimtuiR to doxtrojr tlie walar-MMl, ocr oovu thia fiiQ> 
Kxml tnp tw Hiphonod out. 



Small-Sized Helmet Trap. 

'niicn the trap was made to jbj linen, tU., wilb tlie 1 
only ju.it vnde enan^ t» admit tL« dip, t&an it could 
bn mudti l>> 111 c>m(inhini nut., tnil muld Im> npboBOd oat from 
Jt« own boxin, and nnlj ttirn vrUm tbo oui G and othff 
op^ningM wpn> rrloard, iir nhnii wo raiwid or UDBtlMRMd &B 
outgo 111 n fait ot C-in. in iU iRnffth. which dpbina^ WWM 
proveutcil hy ihp iwo of n Jin. air-pip*. 

Four pi-^i'iM of brick (uul atoao i\sa. iqtian^ wv* aQ 
oari'i'iHl U-forc the wntor down Urn ftJil.pipB. 

Tha hniiM^flriunol, 2-fl. Gin. tiy 2ft., aa alao aa MiM 
picHin of raf 3ft. 1^ I3in., wnu nimpletei]r eleared b|r 
naif a huAa of watar; than ano taairoooftij of ink «m 
wnnhrd oomplettdr awaj by one and a balf bMoa of water. 
A handful a oluaet paper ptit into the dip waa oband oat 
with ono baaio of wn(cr,~tiit- infwvnoe iMo warily WnK 
thai the helmet trap in self -cloaiuing ; it oaa b« wttaaalei 
by nphenam ; It wul not iDumeutum out, and it euuot ehb 
or wave out. 



The Small Q-Trap. 

The tniproveal pnttwrn Q-tiap with baud Bomnnr I 
iha dip pipe. 

Tb3» trap was tried with the foUowinfc Rsolto : U waa 
liaU SSUi with atonca, frvm 2iii. t/> 3^tn. in diaiBBtaf. A* 
whol* ol whioh war* flnahol out with one iNUbt of WMMr i 
Uisn the befrnw nuntionod flanuuU wnv put In, wUnh wwn 
amt out with ■ qiiaiter tauiin of watn-; a haiidtul nf papar 
waa acmt out wilb a quarter of a }iaain of water Tlw 
flannel and paper toKc^cr Wcru cntim-ly uli-Mtil witb tha 
waUtr running tram a cock ul the rst« vt * tralloaa per 
half minute. Two teaapooofuls of iak « 
elMund away with oiu bads of wattr. It «i 
to niriniintliim it out. It waa alpboaad oat whee tdaeed el 
top of th« pipi! Bzul lill other aperUirea beliitK okiaed, hgr 
^nrJinrKinff aaa boAiafnU of WOMr, • balf bMfnfal_ Mfc 
beaii^ Bui&cicnt. 

BtM.nl and Dent'* m-Trmp, 

flv. 970, on the right, ta a dotei haHn exanUjr Iba akwv i 
and ■■• of A ; th* trap waa llmt fllUd with wat«r. Am \ 
hialn plngmd, the oap O taken off th» top of the aail ^if», 
■ad tho baon filled with water ^ then the viva waa laiMd, 
■ad in ao Inalant the water ru^iinK from uut baabi eleacea 
nearly th« whole of the wDt«T from the tfap. laaviag a gap 
of at leaat (lu. below the throat of the trap, thetwby at 
ODoe loaTing the trap totally devoid of water-aeaL 

Kev thia action, aa daaerifaed above, ia rery eaaOy «>• 
plalaid, aad la that, owmir to tho ahapu of ebe lisp am IM 
bavinf ao nnaoth a Mirfauc. it cannot rarfal the napo ia a <d 
&» wabtr fhMB tho l^ain when the plaaja ralaed ; thai h 
flhutnled at J E, Fiff. 273, alao at B EF. Fin. 37», 37*. 
a^ alaa atl^jra. 3M aad 36&, by whioh It nay he aeto that 
the momentum of the water la earrted tanni4. aad la a 



TEAPS. 



wr 
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I Mtnaidenbltf d«plh below thv thnml nt thn trap, nt tiinciH 
'cTCn iMiDUch as Sin. . but uh mmiti lut Uin watrr bn-nln ur 
Mrts up(ia the litp al K, Fip. 27'i. nr bottair ftliown »t E. 
r'iffB. 'iJj will 'ilQ, the hiailpr part of tlie waU* (nllii IxM'k into 
Um ti«p, Uut in Dul nmrlr aaffiticnt quantity to nrfill 
tha tnp. and «> i«-««tahliiih the wntcr awl. [3o« X, 
Hs. 36>]. It aliuuld he lemunbeiwl tbut wHLtcr, liku a ball. 
wlJj pnK«ML unlcM oheoked by another (|iuinLitj- (in aaa 
■liapL- DT oclipr) kKvlBg tqual wdght and power . but thU 
bM CAiatuig ill ills a>-trat>. jviidvn it utck-w Imc ralvu 
Blotctg, nl rip-'' !<■•('(•. ur fcr any kind ul cLiwvt wbit'Ii rnay lio 
hMid-fliuhed, that i&, hy th>«nin^ u-at'.^T (rum iiailn. «<i., 
pnrteg at onH> that the (l>-Lrap 1* uaimfc (or viAvo tlosein 
ortnyoihtr i^lowts where luge uimutitiL-n uf wHtcrhave 
tu bf tlmiirn down at one time, ana it eitpMially usMfe for 
iL-jiiBuiuaJild* slaks. 

"Hie tnp WDB litea ttwO with Uxo ea^ mpliiuod oii tup 
ol tb«*oir-|)i]>c. mill lliH nuliun wiui pr«ulMly tii<< otaiu-, ami 
WMoM noi )H't hdv moro out ttian befon. The tnip I. 
nphonedout whm tAetofrtftht-faamllNwdn waadiiH'.linriimt. 
Tne top righl'hiuid boain trap will Riphon out whrn n 
badnful of wnlvrift dlH^arirra down tno top of the eotl- 
pip* aud tb« btuin A plu^rgwl. 

lla* prona beyond quoatiuD that tl>0 lull tuao g-trap will 
not only nipply air munah tor ita awn pntpor working, but 
moa^ fur other bap* uiat have n grwtfrr wntoir-nml, if 
flifd u|uii thr »nui Isrol. It twi uBord to help i>t]i<n> 
without tntrrfrTini; with ila own vfllowy. The DdditiDiinl 
tMUof the (ft-trrip were, tlmt on plaoinff firortonw Zjia. 
■quan in tli<- trap, thor "crv' wwtbcd rixht nway by ono 
harin of watM. Titc IlOtl•^-flann«I w(u> wuhM am with 
w*tar numing fnll ban truni u jin. i^ock initu 4 galUmH 
pir BdmiU) and waa ahu w&j>b«) <iiit will) a quartair of a btuin 
of Tabs'. The tCMpoonfuI u( ink wa* cloLrcd quit« awiiy 
■ritit MM bttBiif ul at water. 



The EolIpM Trap 

TiilM tnpiathown ul U. Fiv- ITl. TlMibiuiii buSiiK filled 
with wntfT, and. lu iti thi- uthcr ttnta. Um iilutf nudili-nly 
raiord, tlu) wattir nuthed llimii){li nhd li-ft uiv wutcr 
Mai hsokcn ^in. bolow tho dip, allhungb pimty i>f aix 
wa> given thruugh the rpil-pipv. Tiiio watt <tii luidoiuublo 
ptoof that thft fault ot the tmp <VMiKiKtod in motnciiniiD of 
tha water, and not in (Iphan&j^, ftiuwiu^ tliot tt lutH th» 
mcme laull ii»IkardaiidD(qit'R (n-intp. nud tlicrefure Mhoold 
ootbcr Usui for tulvK. nlup ur haiid-lluidiMl vluMtt. When 
taaivd with iliv rtuai-n, uiio bnAUi of wut4>r claond away 
(our t>t»iit4 'Ilia. tquHTT. Onu tcii»]HKiiiful of ink irqiiin:^ 
t«A batiiliK tu fltnr it thunitii^lily HwHy. Thin tntp will 
■ipbon ocit by dtwliarginK the top ba«in, and having thu 
top of the aoll-pipe roade air^ti^lit, and having th« otbor 
tnp* abo nmidie alr-titrbt, but uut omriy m rmdtly oa n 
Bcanl and Dral'a cn-trnp. ^Xvu the flannel teat woa 
applMa a quartw of a btuin of watt^ waa found to waah 
BM Haand rixht amy. 

Tlu above t<»t* wof* alw don# with one o* Mr. Balding'* 
hiU-ais«] bert make sinipIeK valve oloseta, with (nil way 
valTS at the tMttom. the htia-ot which is not nfuxi tii Iw 
loiaid «TeB la bon mahr nf >j|i)«rU. I mentian tliio, an it 
IsaTKylmpQnanl point in judiritiiitavalTeolofct; ht>warar, 
jvu oaaalway* bait thvpi ■>( ili^ abore finn. 

1 tmat llinw ^xptntwntti will hr ■iiffiriVnt lo prove mtr 
■wiiilliiiiii. thnt th') fnlUniiHl Q.tnp ii the iinly nUiabut 
tnn affainHt iipAeiMf*, whnrv TtmtilntJ'nii raimot be obtained, 
ana that 1 hnvr now abown jron mttli- irnt to onabb jmn to 
■electa tnp whiuhwUlnotnKKnantitniDiit; nj^r.wliennuido 
as jfanriad, even nphonont when llx«) below n vittvt; clowt 
or liak wbero latyp qwantiti^a of wbIct hnvo to hn thrown 
down at aacr, aud that the ee<tnip In <]uit« nuiuliablo (or 
thdae aoaie pur|iiMva. 



I iihcinld inftinn my niadoni that, liowm'iir miHTh I hiivn 
writtwi (in fuU-niail O'trap". it "lionid Ik- lUstiuL-tly 
undmitiind thnt oa tio mHiouttt-ilmuld thiH trap In? taiiploved 
imlcjx" it i« <A»ro"y*'y Hunln-d witii wutyr tdioilHrlj tw Umt 
ehown lit t'iif. 2S'2, w uatu f.losum- ilacU cooh timio that it 
u uM>d. ind in Huch a mana«T that It cannot get /Mtd or 
clopiTftl tip with woil «iul such ltk« : for it \» fWm thU wry 
onnw, and I nuty nay (nuii thin <;aiue unly, tliat the trap haa 
brtm damiiivl by puiplu who havi* »(*n tbum furred. Of 
cnnrnc I dti nut notice anything that muy Im nnitl by prc- 

{'udiocd pooplo against this fmv. simply becniiai; it muy bo 
aund ourrcKlcd or «a1<o in holea, for this in no fnult nf the 
trap, bat thnt of the materials) and all bam ma^e with the 
metalu in uiriunuu lue ore just u likely to bee-ome' oorrodcid, 
no itiHtter whetlu*r th« idiapv be O, V, (n. or -a, and If people 
wliii may find miuh trapti ui luw, wcti^ to simply cleau them 
out luid thiiL pnrpcrly nupply Liuiii vrith walvr. they would 
ciily tJn'n be duiiig' tni.iii diil v ti' thrir rlii-iit, niid iifti:'ii thn 

trap would bemiiDh latUT lliuii thp one thoy would fix. 

Til' t-lTwt prodnped Igr siphonic aolion in tnipti i* well 
lUuKtratad nt Fix. '^'3. ncK, nt A, the inlet of tW tmp in 
«.vu to be filled with wnbr, whSiit at theoutLotnde it may, 
by the wared lino. £> F, U, be wvm to be tMily jiwt oa tli« 
•Aasi, it not bnviiiy ynt rootiiTcd nuSiciontforMtoovnooma 
ili iTi^rtis, whii^h in, to ii oartain tritimt, dun to tha iwdslBiioa 
canoed by the bend of Che trap, though a wry oasjr me. 



Tta sre. 



Let OS now oaeume that the water has acqalred stiiBctent 
tieliMity to tarry it forward, and that oil jMita of the trap 
end outlet pipv are full, an at B E P O. Fi^r. 'J'4. end iltut 
thii motiuu uaiuiut be suddenly st«ppt<d. but that Ibe tupplj 




id snddienly ehtit off, as shown at B : tha oonMsqneoM will 
bo that a toUd pluif of water will be forced within the soil* 
pipe, and Its weight will farm the air in the fipu befuvs H 
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TBAPS. 



wtitD, BIT tUs Wfttnr \)dng In tbe shnpo nf » plu?. And u 
•lioirD At S. Yifi. iH, the ur above it iiurtanlly nubca for- 
wnrd witli an wjiuil ivtocitr to tlir nti> at whicb the watfrr 
i* RMiTing, iidd thit cffoct of this i»ir prewinct upon the ti«j> 
dt tbn w»trr ia kniitm lui nui-tiiMi, tnmi tin- ini^uiinr lu^ian Jt 
mUm. This air cciiituiQ>M tu flow up tlwi mtter u iodioKtvd 



.vl5 



K 



ria. SIS' 



^ thp lUTOwv iu Hg. 376, uwl 'w-ill teoS t> Cem &11 the 
watM' «Dt of tlio Imp uutil t^uitibnuin ii inliUMiinl in atl 
p«rt« «f the pipe or tmp, hmum tbe r*hJtoa for filing ui 
•ir ptpp M Hfaown at M. or u I, Fig. 2C<. Sappoui that 
>ir w adi&lttMl both waj-a, viz., fiutn P to A, Vig. 279, 



iA. 



/E 



vTJ; 



-;^ 



yio. m 



Uwn llw wstcr. In oommiimu* of ita non-mhMive proper- 
tfM^ tQI put or Uride, Moauae ita unvJly hsa onraonie 
ita ateanoB aad povtx of Bttnclian. and o\mft On 



Pi«. ST. 

nmrim- Uv of fimTiMlm, a« ahawrt at 6 E, Pifr. 2TS. 
vWrt fl it aMn falliw baek SaaU/ W a <rt>U> of nat, u 
AowB at A, B, rig. £77. IUm b «m «I tli* vont ctll* 



known in the srphoD or itnand t>ipc cloaot trapa ; iSm i 
tit}* of iratcr f iitiuiK' bark itf i«r llii* idpbonaav (a : 
client to till t}i« lower part of tha trap (ana fin* A J 
'J77) and up to th«> dinpliTu^rm, Ihtw mndcritie- 
iuvIliw. a littlo ':u[iu(li-riiIiriR wtU idiow that all ihda, i 
fa.r &■ rp^'snlfl uplicjiiaire mttf Kmondljr bo raotifled ' 
CKsiljr bv uluplini; air pipm on tha outlet lidM at tba ' 
and ui iu urn momcntiun Kon, tliii nuj alao bo i 
thif ui« of nproprr nkkpc of tiap : tttcll A OO* 
tnt«dAtAKM, S\g. US. 



^6 ■< 
-»1 IC 



Pm. fl& 



Now let US mcamino Fig. Sft3, for the ninstntliaa of 
a<lian of the mtvr wboi pawiing tbnx^ilt 
O'tnpa. Hen ia aTalre doM^ tiirA o*ar 
O-lnp, vix., lain. Ita^, ftjin. vmW at ttw bntd* aa3 
docji. On U)c handle ut the clowt bcins' p«Uod an. 
wntDT qQll^kly ftlla up th* tnp. and filU up tKs 
whioh. aoon caiuea it to atrt ua a aiphoii, and can 
walar within the trap u> nwmlile that abuwa at P 
wheco ihe water ui Uk tnp la put intu nn rapal 



rta. frt. 

hf KMon ot tlia wntw (a a kniff kngthaf w>a bIm tni 
aat^and vbow. wvi^ht, if th«« be no falat fcr Iki 
tMda to i^intii- a ]>anial vaeuaat fa Um lop aatt 
j" **y t»«p. hut tiT maen of ifw ■nn.wiiliiirir 
pnadngua the nufaM of thn w«u>r In tfcn dip'O, 
vacawn <aawit be prmluiiil, tb» air mina ttrf 
- waUr wttldn tltt taip icfc) rapid laotinn, and arban 
•h^Wgn * glaaa-aidBd Uvp appnuti •larllr a> thai 
m Fif. -JI&. Tha naam wbr tK<-» O^tnaa 
riphorned out [a riatpljr thl»~«ad whx}. i. wnO tb^aiaJ to 
tha foUua-tn^ flgun 380, tr in an urdlnat; gfav qOiM^ 
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te, — A. iwwuhlsB the dfp-pipe of tho tmp, unil H tlw 
oulli-t. but (or ■iwuYiiilcuw sake Itt aa nae tbr tiork of Uin 
6iiak fur tlic uul)fv. Nuv>, till up Lhc buttlr wilK wnter 




Fm. »o. 



u Khovn bj til* iJcrltMl linM. llira. irith jroor mouth tnuk 
«w«r ftt tlw tube V (ttiin aiiHwers ttie porpoae of the wmtCT 
ganf diivn tlionuil pipui, luiil vuu will dnd thai ton nnnuot 
Mnptjr the biiUlu, nut tiYvii of ■ouv drup. Whj? Simply 
hKMiMetlMi dip-pip<- A iUIdwk tl>« air La i-Mt* And puw 
into tbo water, it Uien nM« anrl pflUH>A off into thr> out(ju 
HorE. 

at— I to abow that thla daaa of trmp wiua proportjiimiu-lv 
■■■■• !■ BO<t teUablo, ao br m n^wnl* aii^onagp, vliiuti 
^^^^Bmmk* ma *lw»ya b« ntoppod (oxpitiuM and cunrvmunoo 
^^^BmrtB^ ti; piopar wntiUtiai), and vhiuh uvuiy W.C. 

abouUnaro. 



r 



Anti- 01 Trap. 

Now 1c< uj oiamino Fi(f, 281 : A is tlio dip pipe, oxnctlv 
a« in the pnlinnry D trap, fi Oio budj- uf tliL- trap, aud 
hottomot the dip, and Fl> thp uutl(!>t, Tiiv Muna lottrn 
alao applj- to Pi)p>. '■tS*''. ^»^, and iU. Tig. 'iH 1 iUnxtnitnv 
hf Ota dotted liaM, tho v*Vsr at tfat. and liTnl vith th" 
ontlot F. Fltf . SSS (lliiatmtM tho wai«r when thv trap ii 
bnot; put ondsr a aenn teat for aiphnnio anQoa. 

Tlic watar aahsa al JL, tben nohcp down into tho bottom 
uf tl>(? Uap n B, tlranlir atHkim; out any aedinumtaiy 
uatliir ; atid, a« nay bo uhsu, tht wntfrr fiUa up thc' bodr of 
tliia tnp, tbea Bow» out at thn mitlitt pip« 1 K L, (iUiiifr 
tt up tihl han, bjr i*aauD uf tlie atnuwptuiriu praanm iu 




adiUtinn to thp vDifrbt of tho water. It now imuU to auck 
oratytliiiiti: t^iut niay he dunlliiK on its surloi^r. ur utharwine, 
towardn tlie tncrulb of and duwii tho outlet pipc^ tbu 
tberauglily aoouring aad niwuK vvwj part. 
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Bnt mipnoae tbo imt«r to be «otirelr nn out from tb» 
btuin or olhor reccptack* ]i-adin|f luto tne dip A, and that 
nir in admltttvl thruuf^h tlm dlp-pipo A Q, Fijr. '^2X3. and 
blowa upoD the nuiiaut- of the waI«T in the dip, -n-hidh is 
instantly emptJcd ; llii; air ountiuuca Vt topx tbo -vntvi: uwsy 
from tho ixittiiiii uf tl»< dip-jiinv im ahawn at tt, and buIiblM 
in an upwird dinvutiou I^jwoaIa tbo laontb of tb« outlet. 
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Tlio wat^r, notwitbirtxndinjr it* affitfttnl mnditiDn, arnMu* 
to iiliutr to Ute onb-T nidm of Hic trap, and when nuffioiont 
uir ia admitted toallow tho outlet pipe to trmpty it«(df, tb* 
wat*r, murkod by tbe udcvou or "rarod Uoc within tha 
trap, and i<ound about thn dip, trill fall boclc to ita normal 
»tat*, aaahowii bt the; WBbrr-line li. in Fi(f- '-H4. and uotiun 
thai IblawUl fall' baii'k, and in mofficient iituiiility to nrll 
ataltbseodof tla' dip-pip<^. Siinh tiupa nan he uuulo to 
iritLataad any ordinal)- teat which uuiy Iw apptiwl for 
dipbona^i anl to amtwnr cmry puiptna^ ; 1»it <.-im mtuit 
ba tabm to make the body Urg? cnoufrh in proportfon to 
the length anditiiQ of tbeoutlut pipu, and that the dip does 
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n[it«XM«d the tire of ibii «utl(il pip«. I hixo two »t 
vurk ill Kty houaa bdow tonrao Uvnlvry buunit. TLc Icnitth 
.of tl'fwii |>ip<^ ill oiii> is nbout ISft.; in the other, about 6ft, 
Un )>»llin(r <mt tlio lift. pLujf, thu IHfl. pipe buila (|utuUy 
oapdM, uid ItttTu 2Jiu. water-look out of 4jin., UMavb; 
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0BI7 loaing Sia. eadt time tli« iMubi li omiI, and Bliraya 
Wring a tbomngfa good watgr-acnl for piB t wtt on . Upini 
olsM tiamlnatiuD I fliul tliHt It la onlr tha water n-JUiio 
tludto^p^to, UiL-ctliL-r with n fuw uplnahinfri^ as shown at 
tL, F&> DftS, UiAt ili&uiiuuar fnnn tlio trap, nnd chat as 
aoom u Uik la gutw, the air b frocly ailauttea tkivugh th« 
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wkter. The tnjx I *p«nlc of kwp dNUMlmi Ibdrono-Uy 
cImb. and, m fai't, th«7 are all tkat cm bo dnnRd. Sow, 
if jmrntmnm » OCi^t, ^m wID tatOf perunTO iho Mme 
■cmi to tak> phatk wt tuw esn to hava tkft ttsp laig* 
ooa^i tf tmmjcr Oufwtftm^ frmumtimg nfk«mt metitm. 



At t1i<i imam time let it \k tnostdiotlnclJ^r uiukratood L, 
1 do uot noammimd ti«ps, for olowt or such puqxaM^ 
b« fixed ao laigo, nor Mtliout proper vvntiUtiou. 



Ths Principle of Siphonag* In Ti>«p«. 

[AUo trt jiir P.j>tM.\ 

Tim Tonson why mpli<ioit«« take* pLusc in a>-tnpali| 
■icoount of tlio dimMFDoelK tho veight of tli« water ItitwvM 
the inlet and the outlet ot tiw tnp, which will be ra^Uj 
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icndnvtuod on reteraoce to t\g. S3&. Rera A U tba isl 
the iiQtld. and B tlw aIr>plM. Birppov that 
tnp in full of water fron the pMon R. to llwt pUaa Q, 
and up to the nuga tbe S in Im inlet pipe A : eatlfcal 
th» watvr in A ut in ■ etnte of rtut, aad ofMii lo •*'^^^" 
cphere, which pream npon tha nutaeo of tba 
praoBura eqaal to ItUw. on the aq«u« qmIl and 
atmo^bcnc fnaeun la aln actfaif i^an Ibe o w tw arf ad 
of tlie pMoos 4 and B. TU p rw mr a Mnf flfsal. 
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(k» pfaton B, i* hM Dp wilb coiBriont wd^ht 
1o toSttrr tlio Mlunm, the water m the InlM pipe*. A sud 
B, wiU vtend at uiw level. But Ruppow w« add an extn. 
jiUMiim of 4liM t» the Hinnn jiich tu the piston Q. at the 
mine tuno kucpioK tbc pulton &. sbauunarr; tJua will 
euiM t^ purtoii & hi doKcnd. wli«u tho extn preaeure 
gSTCB to U« waier in B tuul A inll OTenoma the laltw. 
caAuatl tttmiM]^«iO prawuie, and the water ia the itdiit 
npt will riM> np to the line A, bauiueeBch dinxina »-iit. 
iSMmbA. Nuw. «upp(»lnK each diTimon of the pipe A, tu 
b* 2ft. apart, it U Uien pliuu that tJio wstnr muiit dliw- 
wUr riiw U> the abov« lavcl, hecaiuM wo wiU au^r. in nmud 
nuimmr T (whioh l» nvaf «tiougli for our ptupoeo), ttut tfao 
liilBHUU «t weiKht nt the bcrttam of tt colnmB of water 1ft. 
ubei^itiahaUapaiiuul. Thin in what ia mettnt by IMbt. 
Hlmoifiherio prasmire to the 3(ift. coliunn of water ; aud, aa 
betom atated. the preunire of tho atmiMphorc. ita cvunrune 
JtOuM Vnuw, cquaU about \i\\m. to tbo mjuurc iudt upon 
the uarth't oDitaw. Now. pull tho bottoin of thu pii<t«n, 
tit whi(4) it now, My, At linn 1, up ta tho i;au|(«-llno S, 
whkA tirodiioes nn oiglit ft. column o( wutur m i<ipe B 
above tmt in A. Uy tw Aaiaif j-ou UiIid a purtiuQ of the 
vd^ht o( the atmnnphfow awaj from liiu Hurface (if tbo 
water in piiie B, — cliia rupiMcnbi thu auuluufr autiun 
baforo ospluned— wiuing the eatemal atmotphorio prM* 
ran ia Ihv pipe A to praa* the wet«r down to th« 
gKUfft-Moa 1, and to keep it tfaet« aa lon^ aa tho 
4lba. or aa^ina aotian weight per a^naie Inoh ia 
tokon off tlia Kurfaoo of the wntw in piiM B. or held ofl 
from thr bottom cif thp pintan (I. Xow i«lcl na udditicmal 
inwBjd pTRHiuv to thi! botbom pUtua B, tu the uxtent of 
2lli«. to tho tquoiv inch Ui exoees of the weiglil of wuUt in 
the pipo C; thia will oaoae Clis w*tar in th« piw A to 
riab from 1 to S. Next ptuh the platon Q trtim i down to 
3 : thia will Muae the WBt«r iii pipe A to itae l« 3. Ktfp 
the pudon Q atationarv'. und Budilentj renuii'c the pintuu 
R from the pipe C. "thia will, aa Vi bjkluIi, ukv Uk i>rvu 
away froan toe water, -whca it will full, and ru«L fvrwiird 
in proportion to Ha wei^t, and the lur nashing in behind 
In pmpurtioatathienddltiDnHlvrMghtoaiuinp the difforcaioe 
of waghl which. In rmlity, oonatitatea Blphonlc action, 
Koxt place an alr-tlKht oorcr, F, over tho end of th« pipe 
A, aad pbce the ezidof tho pipo C into wntor ; ibcu dnw 
up tlio pirtoa Q; thio will nrmore tho atraoaphntfa puta- 
aun fnnn the iiitcmo] matt al th» pipe : bj ao doing the 
water at the mouth of the pipe E will, tiy the extMnol 
tube, to the aqture innh atmoapherio pronmim, known oa 
■ootloa, b« foriMl Dp tho ptpo^ and riae to the helcrht of 
about 30ft., or from ilia tinQ to about the doited Ibie F, 
or In proportion to tho woifiht applied to tho pi«Uia Q. or 
ontil It etand* at a haig'bt of SOnl, this bain^ tho limit of 
the ISIb*. utAmal power, or atmoapherio preaanre. Mow 
pidl the pirton Q right out of the pipe B : thon ]vt go 
tha purtOQ R, and tfao uir arill null in nt thu pipo B. whioh 
haa betxiine ^ nir juj-p, and w> allow thr muUt in tho pipo 
to fall back tu iti> former etotia or quinwont itato. It 
ia now vct7 ptnin th&t at that montcnt tho pipo B in 
reabtjf beoomM on air-pipe : and if, itutMid of pnllin^ o«t 
the puAon, j'uu bad biktm oH tlio cup from tlt« top of tbo 
pipe A, thia would lutvo luliiiJttiil thu nir. tliiTntiy rnaidiig 
It to beoune an air-tiipr. uiul kIijuIi houIiI Uutp miixd the 
walo' ia the [dpo C Ui hnvu run buck, ptiunljr illuetiatiit^ 
K|>honio Bcbiou. 

Mr Pipes. 

I harp exptaliHd that thc^ half o)> trap can be made proof 
Bffani.it manontB, and ^ut eutnr tnipa require an air-pipe, 
bat I bare not yt^ nplaintd tbo ^o, or in what poaitUHL 
the air-pipe •hould be fixed ; therctfcfo, now th* aveatioa 
m, al what point vf the trap will it be ntont ndvUable to fit 
iheair-pipe. tbmbaoktorig.SiM, alaaesaininoFigB, :Uja, 



'tW. 27ft, and 374, and nnliooln which direction the water 
will itnko in theeo paitimUar diagraau. The arrowa In 
UiiN trap. Fig. 2.3. indirato the direotiaQ it will atriko tho 
top iif tlio Imp bwtween L and D. conaeqnentlr ihia ia not 
the uliuv to fix it. far, if fiiiii facrc, tbo eoil, Ac, will olog 
op tlie pipp, nud wi n-Jidt-r it uMtcea, Now oxnmine Kg. 
274, III a. At ihin point tlif iviiWr dtXW not touch whitn Ihe 
trap i* running fuU bore, hut it toada to dmw inwnrdia, 
whicili mavurj^g currents of wnteT tinLl bn in •ecordanoe 
with the ooutour of the pipe, but at b tincl d the water 
jrivd uii (iiiLw-.krd Uirust upon di« pipe, and. thi^rrforo, at 
uitxw pfiintn iixe uir will be of loae vuluc. But it muat be 
bumc in mind that, if tho ehapo of tho trap ta thnt of Pig- 
'J'S, thia cuiivoTging ourrent wiU bo in onotlier pfirt of tn« 
trap beoaiue tho water «^ be inado to pn>a upon the oitt- 
wara oiiTTo at M, and this ciirvo Ixnnii made l« pmtnide 
Inward, the watttr will tend to curl itnclf up in a rmtripcta] 
niamier toworda a, and wDl be reflccwd toward* 3L ' 
eepcoiallj whim not nuuiing fuU bora. Next, upoakinf oiJ 
tanv^mng oumnt of water whan paaoin^ through bondi^^ 
itmajp be well htm to atato, tiiat it haa much abonl Ih) 
luimo eSeot. anve the fricti(>n,aa thatof wntar when pruadng 
tliroiigh H. circidar openlnK, whiiJi. fnr idmplicitjr, may 1 
Kvu as foUuwa : Talto nn ordituirj- pail, unil Kirv a jin. i 
liu. hole in itn bottom, aloe it with a plujf, fill the ^ail 
with water and withdraw the plufc- Nun , uu examitiing 
tho doaeanding ei>lumn of wiit«r, it will hp found tr, be mn- 
traoted at Vi.ii'nxl fur n atiurt (UntHiK't liulow lliii laiilu. 
Thia eontnu'ti'in in tIih itreiuu will be in i In It-u^rth etiuiU to 
a lW">fT'"t of halt the diamoti.t <it thu uriiiot', and will inufh 
lalerfan with tho anKrunt of watir nhich oliauld pan thin 
oriilce ; and notice thut tho Munu rSn^t is produocd, 
whether tho hulo bo m tliJ totlam or iidt vf His vatt. (To 

nvuid thia eontiiMtioin, we, witli il tumpin, opon uie enda of 
th(> pipae botbra anldoring thimi to tha datoiui, and if well 
OTieoM. to abont doiiblVt tlirir diameter, Ghen we con, 
throuirh the wuno siicd pipo. with a oonatant head, get a 
larger qiuntitr^ of water f) and if. inatoad of a plain openlnj; 
in tho pail, a pipe bo inamtod, whoM Inlet ia, na baforeaaid, 
taperinw intmaUy into tho irfpa opening, the flow of watas j 
wiU bainoponindto abtmt SOwf omt.. and If thia pips ba^ 
aljo alightly iJipirinfT "iitwnfua, UiH flow <rf water will boi 
evm greater, whii'li muy Im Auxiuiited for by tho easy way ' 
in whirii tlic wnb?r cnti-rn the pipe, tar*aa that of an abrupt 
edtrc, the Uttor of which puts tho molooulea o( wntdr into a 
vcrv B^lat^ whirling, or apiiiniii^ MndiHon, whioh, in 
oulliaiun with the {•^mg atreaui. dc-tnivH % portion of ita 
own v-olooity, and ao muaea It to beoonie contracted. 

Now then! will bu the queation In your mind aa to what 
ia the proper nijn fnr ths alr-plpe. (Tbia ia not a venti- 
lating pipe oa generallr uodatetoud in eanitur plumbing, 
for the term, "rentilatmg pipe," ia ganerally nndorotood 
to bs m axhnuat pipe for oar^ring ofl obnoxious gnaea,) 
Tba annrar in, iu a aiphonlc point of vi«v only, that tha 
aiae of pipe ilioiild be tu proportion to thodowaward Wgthi 
uf Huil. (ir wuitu pipe, ai^ u woportloit alao to the full of 
Uiu column of water, or waW plugi or piaton. For 
ordinary practical work, when the fell dod* not olll^o(^ four 
timoa the length of the air-pip«>, thfm tho air-pipe will 
onawor wfcU, it made to one <^uai1«r tho *rf« of the mmI, or 
waicte ptea— that is to Miy. a 4in, pifie, 40ft. long, should 
have a an. pipe only lOfL long : but if the nir>pipe he of 
a giaater leurtli, tiun Itt bna muet bo iaorraecd in 
diatneter to allow for azfaa Motion. Thu^ *appoee th« 
fHntton in 1 Oft. of atr-plpe to bo one, then tho motion in 
soft, of air-pipe would be tare, and ao on. 

Alp Plp« Bands. 

Boada, as ^own ia the illustration of the tnpa, I^k- 
38S, Ac., gnatly rotArd th« flow of Hqnidii or SuiAm, whm 
paaang throngb pipee, mul, therefurv, altould bv aa much. 
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0* pOMJUa •voided. Of oounte, if yoa ohooao hi iwo '"ff*' 
pJBM than ar« arttullf neoeMiuy for tho work, thoa din 
effoot of tbcM beada vQ] ml; ba fett is froportiuD to *iao 
ol j>l|ie. 



N 



In tliA ouM> of • Mutinoiw iipinil pipe, n* iUurtnt«l at 
71^. iM, in whieh tbnra ttio no ehMJcn, tlitH ruutmotiau ia 
UBBOtieabla, m tbo fluid, ■« it wnt*, wbirU, •piD*, or 
gSdM nmnd tb« cxtanial pkrt, liipmtiTtljr apeakmg. not 
' iitueliugf the inner Rtifac^, «id ihcnfore meeta irith uo 
^ «ppt)wt( toroc, wre aad axecpt (riotMO, wluub, w ■ 
■wttor «f MWN i« WT gmt at tbo oiikr edni. m at A, 
B, C. D, 40. 
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OoMaVMid;. h wy w h — U ag to 1^ Am 
oMiMMB ivlril b«A ■«« aei te vmA, Ua 



The Action of Wind Current* on Trmps. 

SomMiniM, vimu tliu pipM are flzed oo «» ta ellow i 
cuiTimt> of wiiul U) pBiw t}iriiu)c!> itiHn (or 10 ur 12 
tuKGtbvr. tbt! n-ntvT within (nuTV-trnin will Iw unuuderaUr 
agitated, ntid will hjr ■!« imJuaK lautiun widfiDotaatimi ebb 
out to tile extent of tltv wslerlvok wf tbv tnp ; oonatqacntlj 
the tnp hewwnw iiadeaB, men emedallj in tba winter 
maotlu. This is parUoolarlr nolloeable In all aiptunu, i^^ 
in traps taaAe on U)« en and V piindiila. But waom tfaeo- 
trap is luted. the eStvt ul llie wind Uvwtnff fluljr upoa tb* 
eunaoe of tlw water Ia very diffecimt, nusiuucli u tlic 
yraUit withiii thu Uap ia, hu tu apeak, prctwnl uiun cqiuUf. 
•• io»j b» Man by blowinK tbn/u^h tlM tube P, Fiv. VHt, 
^tiA will MQiieiitlj t^W wind aotian oti tfas water withtt the 
Q-tnp i« ndnecd to a ninlmam. 

Bottle Trape {Continued). 

71ii« tnp, na iiiajr \ni aeeii, la v3MMy ikt Mma an tboM 
nhtiwn at FiK?. 281, 282, 383, 231, exocptins that in tLe 
^tfuro 2H8 a ntump ia bEaii«li«d in at A wlucJi navw«« l<jt 
tho oi-crAow of a Lavatorj- baain, and wUelt afcoald be 
brwtuli«diul>ii]uwthuwa(«rlijM. C In Ihf fllMMlnfl rm f mil 
aorew. 



nouML 

In Bjda; all tnp* o4 thia d«M«ipt>o« (or, 
Mrj- tnjw tba arg r«mit«d t* l« aair-elonrfac). 
ahrayi €x diom not le« Uwn ISin. balvw ilia wwhcr 
ntdplaf ef ihetaiiiLerrtniBveCtheilak. Th«i,irika 
wwtbsr and plof , cr gntimr. ia laiBV mnirh. *Udk hia 
r<CT bwMxtuit that it rftouM Ir, to admit aulBrMt wUar 
to ftUl&^p«>Wa tm, tb« ircifrfit uf ll>p w»t«r hXUaf 
uf<m Oi» botlwB of the trap will atnd all wdi m wiw? 
ToattOT bafccw it. Il>a«»txeflbeie tnpt Mpda Oe fleer- 
Um, In ord«r to get a irmd faU fnrn * weahlBir-lHiitt, ami 
tar tlte puitnM of vlcwung it uot ltK«d llie eep and Htew 
G en the Mb or in fnnt. 

ffwim i M- tUe tisp ia made ae Mlowv, m* rlif • W- 
r famfav Ibr <«p aid fcmr, and ft floatiaff ben iMf V 
(lulcrnd e» et B. wkiek ae«B« peopb elaai ■• aa odvuiac* 
larhUfta^ huk gmnm iald* tram tU isMcBel Mm at 
the dip. 
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Thn iop part, T B tad W, ie en«t in oiu> pi(«e of Inrtd, utd 
tfca bottom in m&do U eoiw on nt F. u (^miTnllv' 
tnatU- uf trlsiM. vhioh I Tetilora to Ntiirtriv=t in vory tniK^fi 
apiiuHt Ilie tBiiMcy ot the trup. en mirl.r cstivmr temiimi- 
tuiv ut eiUitv k(.'ut or void (lar laMUinco, corvlioas purauu 
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tlmwititfdovii hoi water lu tmjt ooW wcatlieTtgUMlavciy 
ftpt to teaak, ud the kUhs «iMe hralicn tho tnp uu luu^r 
taUtt, Irafc iMMMnM * ni^hljr <buigorpiw axtirli-, 

^M duU of thu tnp powwiM no iidvAnt«fi:ivi otpt Fi^. 
SW, noilMr u there ony mporiorily in the trap. ATnti^ 
BudUcatiotu irf thifl bottio tJip uw !« be found about Uiu 
amntrj, Kitnr nnnrrnnK tot wMi-bsdliiH, ottier* for Mlnlu. 
batlia, Ac. ; lhc7 u« knova hj Uio nauit^ of brauob [itpo 
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ip«. and other ■ach«ppn>t»-:4tfltiUM, and Fig. 290 will, 

the AtAlei Uiim, tc,, bcttv bi iUtu^ito Uie many 

, W*-j* ta which Uiu lisp maj bo nuido naoful tor 



wadt-boidnB, bathi, te. t It in imiAd with a iifc<)rt' 
lenvth of sulteble-aixod pipe far ihe body A, «ithvT wf tli or 
v-Suiiiut a cap and mmw at tba iMiltom B. Tbu U>\> 
iiiu,v tiAVti a nlpo to mtcr and tacm a dip um Hhiiwn liy tlie 
dutinl liau C. or tho \<-y mtr \ni upm to rocuivu ttn tiir-pipo 
iu< the iliittiwl Hr(i K, (ir tiii- iti\ti may hr fi>nui]d a«iih<nrn 
hy the nip? V, at n iiaitjiblii diMtnnoo ndotr the outlM [dptt 
G . Of cuiirMv tbow I^JM* nuy be tndsted or bent to anf 
idupp. or F nmy ho the inkt or tho outlet, scGoidlnR aa eir> 
oomKfauiiTirt' rniuirc it. I irirc yea then tn^ n uiut you 
iitor novcc be at ■ lo« when oiruiunatftnooa ooll for your 
laiixnuaxt in ■cln'tinfr it tmn lowoit 7«uriroric, Thi«lnp 
WflrkH woU for a lot of odd job^ muih m waab-baidBk. 
Wlinti tho nop and (urraw tx ititittdniKd, the pin« F aBswcn 
for tho in-i>T^«, nnd the pipe E fotm* th« nntilipr mid plug. 
Yon will aoUec that, of couth, ibU tmn iw In Hhape aird 
mnko liko my hottle or ■oo.p^tnn, from whiiii It is taken. 

Vitf, 291 iiliutnta • kind of bntDch-pitio trap, whldi la, 
I think, one of th« itimpldrt fntru* nnii itutko thai it i» 
pfiMdbl« tJi (Kinr«if<i for a stink trap, niul will b«< found 
wotHWrfnlly uiwfnl nn lUMiouiiInf it>ch(uipiii:«uiaiidlhort«dl- 
neM with which it can b« mudu born mat«ri&] always 
at hand in the pTnmlier'a ahop. 

It can b« tandc, an ihown. with a niuiidi>d bottom B fir K 
ptoue of IhkI Mldcrvd on to the boltoui hkv u flavK"- It ^'''U 
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bo found tgtt oonr^cnt for flxlu under "Ffll'a" 
or " Shauka' ca«t-inHi balha. I, le Utc inlet whith may 
bo B ptoco of, any. Sin. load lupe, about tin. Iouk, th«U(th 
in muiy omm tmlY a lia. pipe la amnlr Miffiaent. W m 
tho wtuit«-pipoL which for ''f'ell'aBaui''' ihould bo t^in., 
and am bo wildHirQd within 3fai. of the bottoni. u at S, and 
fixed on tho S j>liifr an per dotted line U, than b«ut op to 
run ulonif tho jobt, An., Jtc. It will, of course, bo undGT* 
•tood thnt whan th« tmp is u«gd foe bath work barinr 
a mJa, (ho trap and aofo may h» *oUnr«d down in the imum 
BaBiier; but when thit trap in naad for mtihhig-haidii 
or mak worfc, a mp and uttm ahonld ho Rs«l ia tho 
bttttnin, which, pmivrly, onirht to be selected Iho riirhtdM 
to fit the bottom of llir pipo or Izap, without wurkiuj; or 
•oldcriDK tho bottom ovor. 

I havo twtcd th<» working of thia trap aod found U 
porfcot, cgtoantinfr in tha matter of MphonatfO, whioh m 
uotmlcnuiUid by tbu a|>pliaUioD of the air-ptpe fixed at 
nbnat W, or t^ tba dribUinipi whinh alwava neoomarilv 
follow fnim hatha, or other nrtddos hatln; bottuma wiib 
krgoaur&oM. 
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stump or Air Chftmbei* Trap. 

ThiA trap w otAd* b^ ntnplr Imodkinfr round tLe mti of a 
p«oe<if Sin., Sin , or 4in, pipfv, Dtxiiit fi i>r 8 innlimlong, 
wmBthillg Bltd thn body nf Ilin trnp Fip. !8!I, then b]r 
aolderisg a dip plp» on the tup u fdiawn at M A B, Figr- 
2A2 ; then bj aolilmoc &notbor pipe u nt T, Fig. Ii2, niid 
briDKliijr thr end of thu pipe ap to nboat G. whii^ aoU a« & 
tttDOinfT oTorQov, whilat tho pipo A B acta an the iolct, 
which m»y b« tntpF«d m dfop m j»u choow. 



Tube Traps. 

Tliij U illtubnted at EW- 393, an<l i^ bimply rando 
br pLudnff aa inT«iH«id onp^ A J), ovor lhi> xland up juipr E, 
tna invm^ cup bfing enoloeed witMn tlie «nt«T oanng- 
D D, B being tliv inlet. It fa need (or fixing in oha^u, icv. 



B 



Tta tn. 



Whta makiftff Ihi* inp, eat* idiou3d l>o UIwd tt> har« 
■sffldeot room rmmd thr sides la allaw the pru|vT qunntitj 
of valcr ta pvm yriuiHi Ibe pipo* am capable of dia* 
ckartting. 



Th« VoMirating Trap. 

tUa tnm Ea Mety ami tor rain-wat«r. and TcatOatiDg 
pipM, and b ItliiBtmted at FIk. 393. Ita luc is for oon- 
T^Tinyvatar bwioffa Aalialoalen^uf xtack-pipv; (or 
iaataiMa, anpMM the rata iraUv pip*« l» g" »!' tlin back of 
a hwi, ana it b nguirad la hara a head ot ut half-waf 
m, than tha water nua Qie ntlar oaa nm Into tiie trap 
-mldi aeta aa a oeHpool. The water tna tba gutter 
i« taken awaf m indleatnl tif iW nimwa, and Utr water 
from tit* main roof ta^i tlmMiftli Ok inaia pwo at the mbio 
tla*. ThI* trap U not Terr good ia cam of bewtingdiy, 
bni tba kaat valor of naa tnrf ehargaa it tttrj qvEiUjr. 
It ia Tsy bandy for rain-water cielenu. tut, « canrae. 



itmastnot boaaodfordrinking-wataretctivna. A B la tba 
coMKpool, which can be lined in Ha plaen ; F tbo otttlrt 
pipa, etanding within S In. of top of Mea-pool, and hartn; 



V^ 



TV- 



•i^ 



th9 {upc C owr eama— of notmo, C mtwt have 
Fnnm miind F. Do not ni«> Ihi* trap for expoaed 
lu) tliK [riiHt aflectJi A quicUj-. Dinalaonrji 
up this Uap. 



Porpetu&l Water Supply, also known aa the 
Tube Trap 

Thia tnip, Elg. 391, la esceedin^'t^ good fb> 
work, imuanuub na it iatotf-aupplyiuf^aith irBtiiP,aa. 
H ihv rinl'irn ia fnlt or half full it ti bIwsti water i 
It ia euppoood tn be tbd inrmtion of ^fr. Badnw ' 



£ 



yt 



1^. 9M. 

GIaig«w. It win at oiw* b» aeM that tba priaelpla it i 
ot tiw beU-tnp. Ulatbeelaad-plpa, wkldiBa«ba«ll 
aay Hia. ot (Iip top <d the cMna. Bad aoUerad la ' 
waalr-plpe: f-^F. the inrartcd tube haritiMtto topondtMaal 
out to tit tbc tubr G. wlui^ baa a diae IUmI and ■ibfcail 
on, M rifvu at H H; ibmi tbi* tuba O ia efipped «?w iW 
pipo D, Knd Doliirrtd to the bottom of tlia etotwrn, m al I. 
Tb« bull job U to make the two bolaa J J, or •» naaj aa 
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TOB li^ but riiould not bo Mimigli to mjpnljr the pipe E 
fuU bon, oUiorwim aotao <Uy tbo vskr in tko oistcni ynll 
bo miniui. S»j tb* WMit»<pipo £ to b« t jin., tbaa two (in. 
baloa aM m inii«h a« jea aav put U J J, and ywu will 
wMiL thio awrflow bolt m it K, whieh mav bo alao l^in^ 
or. in fact, sny um toti plnM, but let ft bo tug* vnaugh. 
pf .B. — Be i>nr« luid Mtv th<^ tube F at latst 2in. Wluw the 
Doles J J.] Of couTKi for Ml iron or Blatv aintcm, or for a 
HMJiai Baa waat*. yon viU bare to join tbv outioido tube Q 
la (h* boUom of to* pip« a ; but I pivf<r It &ccd lolid to 
ttw a irt wn. 1 ham Kni«wliat dopmu-d from Up. Buchan'it 
mode of nwldiig, andalau pnm a muru duiuiled dwuriptiiin. 

Th«Ov«l Lip-Trap. 

Thia tjwp in .bowa &t Fiy. 29.'> and Fijc, 295. TJic Inttcr 
iUantratos tbc Imp nuiuUu fuc fixing in u tbnK, whil«t tJio 



S^c-.^m 



fn, IM. Fin. 2£)(L 

fonner lUnMntea the outdri a« nt W, nnd nftcr what I htm 
a»id wn tnpi^ tbeae ariU requirn no furtLcr dowripticm. 
Tli«j nrv made hj Jeaninga' p«apta. 



tiap. 



The Up-Trap. 

'"" J^"*"P •^'f- 2»7 fa ■traotiiDCT known a» AntiU's 
Thifl is another l«p partiaUy mndo up with the bell- 



t'lcr All 



tfap body. Tbia trap ia ranctunr* caet !a cm* piefte, 
ana at othar timM cart witb the botkua lip N and tb» 
budr to^atbav. and mmetiBkM th* 1ip« N nud O nn 
MMind m. In taett aof onLnaiy WDtkniaii baving the 



h«11-tnp body can t^esHj toldnr thd two lip* in and at Mie« 
RuJcn a lip-trap. I ntthnr lika this tmpfftrordinaiy wor^ 
bill It abanld narar bant too litlla dip, which ia lb* nmu 
fanlt ta niadymail* traria. I bare a aet of moulda to oaat 
(hna lip* Mporntolj and to shape ; tbo action b too almpla 
la Bood doaariplioa. If thia trap baa ■ como &xt^ o» iu 
lop, conBMtcd with a ^po, it nsj be fixed any diatwuM 
away fRm tlio nnk, any I Sin. balow. Ry liiing it in Ibia 
mannor tb« aodinunlniT nattar ia innj<h better cleared : 
the trap th«n bacamM too aama as Fig. 200. 

Fnt Trap. 

[UtuM* F>fK its aMdiU.'] 

We ha-n arm the lip tnp depicted In fig. 297, whieb 
rendnda me «f nn old-fMbloned fat tmp, wUkb. praha^y, 
ie «!» of the noat aimpio traps to be f'>utid. for vbirb eee 
Sig. 398. Tbi* tTftp u, in eotton, euwtiy that of the tip 
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Fi" a* 

trap, Fig. 297, but the (at tmp, inrt«id of harin^ Upi, la 
aliiiply a liuulrn or oiliur piin? Vtit otit, as at A. and 
1)ruu|(bl ttiwanla tbn tHmtrv of tlw uittru . upon the lop of 
this [upe ia Baed a cap and ai^rew. It trill Iw ut uuoe aeon 
'diattlua pipe aola aa ■ uiibua, but if; itiatvadof tbu capaad 
eczvw, an atr-pip« bo &wd, tli« iiiplioniv Hctiun vill bo 
dMtrt^vd nnd TcntiUtion enmrod. Tho autjoti of tbio fat 
trap i« ii» follown r On tho hot f«tty mnttfT fmrn tba alnlt. 
B. iflitmnii tho cold wuter in ci«t<.'rn, A, ihr fat iimtnnlly 
fihilla and floiiU to the surfaoe. The pipo B from thp sink 
may l>r ukrn duvm into the water, s» oa to fona u tnp. 

Conc«ntrftt«(l Core Trap. 
Tbian«wpntentof Jmninipi'. which you bare reprSM&tcd 



in F^g. 209, ta eepM^iall 
b<>m anatomai7 to iuk t 
The tKiw [Mtent cwiit^umtunpi 



it 
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TRAPS. 



iitvartEd boU, B, f^|t> 290. Dud a } buU-aliDpnl i-oim, 0, 
wkUli tarma Uic dip of Ui<< tr«P, uid dlTOrts Uip strpiini 
fRm tlie ||mtin)r-hal(w, H, H. M. to th« cmitr* *( tho 
inVGVtod h'll. tlKitriby con<<(>iitratJn^ Iho M^itraLod flow 
or mial] Htntnni iaui nno [loint, nUoli a.t mux xuulun 
IUb tnp n my ^od anc. 



Fixing the above Trap below th« Sink. 

If Ihta trap ncrutiuu be Uikm oH and n InnfrDi of ]iitw 
wiped tm rouuil ihn tup. tlun trnp mnr 1hi lixt^fl Mnw tAo 
riuc, or boluw a iruohhiuid baotn, &<:.; if ru7 lixn), Die nuJi. 
or fiUl of val«r into tlie boU, or bvwl, will dtiro all 
MdiiiiMitU]f matter bcfor* It, abiI m 1)10 tmn will koop in 
Rood mriong ordsr. The Up trap Fij;. 297 maj oIm bo 
axed aa aboro dinoEed. 



Bell Traps. 

ThcMtnpsufiiUuAtraUilatFit(s 30Diuid301. Thd/lutvs 
bMu vary txtauivrlj umsI for •tnkR, uwi-dnuna, Ac, &iul 



B 
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Flu.: 



I^g. »« 

owiofT to thdr bafafr ao mr IimUv and lU-propartloiuitdjr 
taaido, liaj an •bnual miiwHlljr condtgnnnl . liuweT«r, •« 
my WOFtlc wonU not lo complete witliuiil noli'nii^ Ihran, I 
ham AovK tinum u llwf tboold ho tamAe. but fliwt lot no 
explein how Uujr an sada. t)HL Ouj ham sot raffloLmt 
dfp nt iw bDtWM>n the month of th« brau b*ill A and the 
aatlrt plpo ft. Thk k uo (nult of tite ItiveiitJun. tot t)ut 
vf the nwlnr. Beouodly. Il is KcnrmUy madu too anall 
bo t wooa the outlot ataaJ-pipo P and tlic Wtl pannaifo, and 
Iha outrido or load part of lh« trap tn oloar tbnlf, tharofon^ 
Il la wmmaitt all ttmam to expeot it tn fmm kuico iBBttir. 
Tbia ■fcooU not uondona Uir InvHitioa. l^irdlj-, ita 



gratjug is often taken off thnogh tho aoccakd eaaao, or 
thnt it will not poaa tho lapfp) roattor through Iho kiu^ 
(4(ime people would puab a aaueepMi throng}, hut tU» aa 
U> eanlj remediuJ ity tho luvk fn^ttng. So that for th« 
throo so-ciiUwl vvIIh tliere can br mnraim. But bj no 
moau UM tlua trap luilH jhu knim- that thia la dooo. TIm 
boU ia M««*r«d on tu tin- urntiitK nt U. 

Tho pnipw «iao for a Ih-U trap : The pipo D dKNtld. novo' 
b«lem than lin., tliere nhould alwaji t« at tcaat a doar 
}iiL. apuw botwoen tho auutdv uf tho bnll and tho bodr K ; 
alw botwrcn tho inaido of Iht- liell and tho ooMida a the 
outlet pipe D ; and thu bell should liavp at tho mtf Uwt 
IJlu. dip into the water, or U-tmHrn A iumI D: and if 
pcMobUt, tho tnpo which HUpplj- the tnpii rdiould alwxjs 
drip, M7, two or throo spot* pet ituiiut«, wliich will Lmb^ 
tho wator fram ettnkiiir. In fad, all trap* nhould hai« gfl 
coiutuit eupply of hem wat«r. ^| 

Vi^. 31)1 ahowa the water line at D and the ImU ^ppiag 
thonoiata, tha urowa ludioatv the gna from dimla, fto. 

Fig;. 30i is on olcvutiou of the bell trap. 



rto. : 



rn.M. 




V^g. 303 la an elnration of tho b«U trap, Uwwiajr H «itll 
a flied hinj^ tpittintt. 

Pi^. 304 ia an AntiU'* trap, fixed with a look gnt w. 
with koj abon. 



Soldering on Ball Trtipa. 

I maj horn givr- vnu ihr dirvctkina tor fixing' Ifaovhaff 
baiiB. Pint, wtLli .Tiiur tumpio opm jwir i^rn to jnat it 
it on and over the hub ur Wttoin part of tikc \mf, tfcce 
nap tho oatcr cdgo of the pipe, aoal and ahave It aboirt Un. 
lon^, noxt aoll tho eutaida of tno tnp all ovtr and aheoa » 
Juat om the aboulder, aa at A, FIk. 3M ; tam the tap 
gralins dowowarda, and wipe jomr jotat apti^fci. Vhan 
aoldorinit into tha bottom off lead aliib, aee Ihak llie ««nd 
work i« diihtd down m> that tho toap nay bo let deira m 
tho top of the iMid at Inul i of aa iiMh hdow Um b*^ af 
Iho bottom of lh« idnk. then toil the load rooMl aboat 1 or 
1 inohaa poet your ahatiog Kno^ nnt diava tha lead aarf 
top edjffo of the Ml tnp, and " loaoh " tl ; then jras wOi 
roinina niue pioov of uows paper, oat lell»«aact«ea< 
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BRASS GIUTEJGa 



laa 



Cementing Sink Pipes to Stone Sinks. 



fba bran grating, whiuli nhoold bo piuted upon the grat- 
iag : ihia trill proveut iho nolder nianinK UiToiitfh your 
iriHtintr yilvm It is tni'iii)^ soEdend ilirwn. S^imf plumbura 

tf*T OS ; thia &lloiin) Uio [wpor to W nxiail/ tA^uu ou aHet 

miuiarbigm. 

rPor fiiiriK llu'w Wl Uti[i« in slmit diiikn. tlinrotii-hly 
r.lejvn tin- ffftiivw olT Uir kiul, wul yoiir sink Ih>Il'. 4liiJ iuncrt 
(hrtrap Btid pipe to i to pnipcrlt«Tfl, »fU>r w.-liirli tlifnmtflily 
fill np tbe kDl« ftiid rouiiil jonr tmp irith ntu)! Portland 
(Mflamt, awl a« Uwt II duw not tpt'<) wuy befora it ui 
K propurlj Mt. 



Bell Trap Moulds. 
[^^ Mwtidtfm Sink anor.] 



Tbe beQ trap mould is &n exrcttdingljr niw<ful Kiticl^, for 
ri*'"f*|i' ooDM for oonjiccliiiir oth«T tntf* t^ thn jfrntinipi of 
olnka. I vill facrewrilli dtnoribc and jlliuitrntc the mrtlini] nf 
cartfiig.wliiclilnafifolloirc; F, Fi^.^lOG, w aKnimiotalblQck 
wUoh form* th'i 1 imiile. O w tha pin nr plu^ wbich. f ormii 
Uk «t«Dil-np [»[»■ I), Fife. nOO. This U RtAdfl to lit into 
thiB btocA F— not too tt^^tlj. H UUtQcuvw, or {i»rt which 
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I likapQ Iq tbe ovbddi; of Uif boll-trep, Thw in turnod 
iu fit bbo block F, aa abown ivt I, wncn tl>« muuld is 
ooanpleto. 

Casting Bell Traps. 



TUa ia bo^'s work, but I know a lot of plumlxn who 
D«vor aaw a bcU'lnp moulil, lot alone IiavicK w»rVnl <mi'. 
HtHnrTcr, Ihoni la no art tii thin job. FirM. put ymir nuiutd 
ioget^ar aa at Rk, SCIfi. inaku tla> lot liiil. thm (ourli it all 
over tlie iiuade. Put tli? niuuld uttnia. Ui^i-^tr, niid [>i>ur 
Um load ta at J, irken it will nn iato tlig stund-pipc at K, 



and than tha bodv will till, and wvni srta. Tliro ^moA out 
tbe vin or plu; O, ruid tuki? ufl iliu L'ovnr H. aitd tlii' XmAj 
of tho bvp ia made. Vuu way hare tu uuat four or fini 
buffiPii tb« noulda aio to Uw propvr beat, but kc«p at it 
until oil g«ea amootli. Tlie muret is, aa in nil other liwd 
oaatiiig, bi tho moalda (or " ohJllB " aa tluy an aometlliieB 
called) bnnir kmt to one h^at, wUeli can bo dano by a vny 
little practice. Iiod mould* arv no use for tliia work, and 
tlia leud murt Dot bo loo hot, or dio trap will break in 
ooolinji. 

Itoftoi happoiutluit liiH plumber vt lead-worker cnnts 
for tliu tinuM nninhom at io muoh pcrowt. Of oounto, gi>i>d 
oaat bell-trapit kami no kolM or otlicr Im'^aritiM on ikint 
aurfaui. and aliaiild not be too UiJek. Uin-^Hiitceuttui of 
an inrth ia plant;, and }inDb round top rim (or Die 
gnMuf. 

SoinetimM tho body of tlua trap i» oaot williout the Htand- 
ptpo D, for BJiika not raqmrisg tha trap, An,, or (.ir mikiDg 
otlt-r kindx of trapa. Whwi this la wanted, \\a\it unother 

Elug 11 niHiin hi lit tliK top pnrt. of tlie block F. or you can 
t)VL- ihi* Mitck F iind pluK in one picc«, but romranber to 
huvc tlir dclirnry nil ono way —that ia, lirt Uio alopo of tbe 
biwk F frfliu tho dotted luu vontinuo ia tho rovano war to 
that of Uu.- pluir. Of nouno, tlua 8t«pt off tbu lead bou 
furuUUff Ihu jitand-pi|M) O. 



Br>ass Oratlngs. 

I do not know anything noro Emportant ia uonnootion 
with ntik work than that of havins the brsm trmtinga 
mode in pnipiT prnportionx, with si^uleat holea of pt>n{>{ir 
aiis and quantity ctipable of dellvertog Bt Ueat twice the 
qoantily of wntor thaa that wblcb the waate pIm ia mp* 
poaed to diacbargo when rumdov ftill borc^ lliaM boM 
should be mads taper from tho under eidt^ aa shown in Fig. 
3C)G, in whinh it will b« notinad that (liej arv <»uat««mnlc 
from th« bnttom "id*. The bwri on the oatm rim Uiould 
b« bentllvd fitim tho lop ndo, and nut aa shown in Fig. 306. 
Fig. 307 »h»wm tlm top Hide, aa alao a atnlnsT, flxM with 
Bi;n.'W« markod A B, tbo aoodon of wfaloh is sbcnni st 
Fig. JDS. 
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VM-aoa. 



Via. ma. 



Aa a rale, thn atrainnr ihould haw n inifBi-if«]t iiuantity 
of bulca. and liivi maugk ^o twice fill up the wnsto pi|w. 
^tia b to itUiiw f»r atopnMiea, &e. Suppnw tho dip-ptire 
to bo liu. nciu^in-, thro tdora wQl bo an ^\ua\ arm to thi* 
pipH of 18 ijaarttT inch iinil Iwio* thU will V 13 : tbiTofow 
tbe gnitinfc ^lould haro 'i'l quarl'^ ini'-h hnina for thii> Ate 
trap! Hut Mippuae we auy Uinw rinip - thi' firet tu uontatn 
5 boles, tho aoeaad 11 holoa, and the third IS bolea ; the 




flnt Ting shniild 1m I in, ontndii dionir't'T ; tKe ■M.'ond 
1( in., the tliird S^in. Ihw waIim a rtkUii^ 2\ai. over, 
having 29 ij^oartfir inch hole*, which ia thitt of my 
P«tt«ra. 



Fib- wa 



Tye and Andrews' Trap. 



Tkia tmp na repracnted in Fir. 3(i&, is mada aFtcr 
Iho CO-tnp patteni, bat kaa on mpruved loult-frratiiifi, 
wlucb ooKA^Uia Ui« ndoptioii o( thp wi-ll-knifwri Wvonnt- 
ioiat, MMhown at A. 'rhe frratiag Hhown in Fir. :il() in 
dUfannt in titia rMip<x.-t, thil'it tutu a htow, u ehoini in 
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tlie Mctbutod pATt at B. Th«rto trAp* b«ing: aude of imn, 
«ra c< «nino twolMit for w&UroloMt work. 



The Bali 'Trap. 

lUs trap, Fljr. 311, iMonlj twnbdl-tnptodiM anldeird 
logrlher At P< wiUi a cap uid itorcv Q, «nd Hm pip« K 
pooiud tiuvugh th« ono end, which may bo «ithm lnl«l or 
wUat, 8 i« Iho other ^pertun!. Thia trap la worind, M 
bdan ttotid, ntlwr wnj-. U iweO aa now •faown th« bttU 
foma dM tnp, and dooa ndt want llt« witter-tock. allhottgli 
it nay bo nuiav «> to vork. Tuni Utin Unv thu uthur yiay 
about, that ia upndo davn, and thu pipv Br wtiirh tilicitdil 
bo cot tnu. will form n dlp>pip*, and ui« b^l, if made of 
li^ht nutttriala, will >vImi and Oj to blodc np tli« wntor- 
my, which It wlU etfi-ctiully do at thneo. tn mf nnthin^ 
ot llu) htddnaoe at the nuti-r Ihnnifth It, niul in fiKt. if 
tlw ball ha Vttnr Ught, aoJ » food duptli of water, it will 
nqnln mM nm lo nonova aanw. Thi» tr*p it vc^ 
luudy as a ttdtd-tno— in fact it wa* originallj' nuul« for 
thiaiwrpoaa, aa, if tito pip^ 8 be ooiiBMfad with a drain 
leading nraaa tho ocQar to lh« haaanwit doaot, and tho ball 
■lada to float, ilia ataota on tho tido water (nnu iiU mi-r ihn 
hoaae. A largo Udla'iabbar fooi-ball, plac«d iu a K<">d- 
elaed D or F tnp, to float a«ai)ial the dip, vuwnu the 
pmpow admirably. The rubber diouU bo aa pan aa it 
MB bahad, and will work Uw bett«r. TUa tianli bastdr 
tw aQ wMa oT work, and i> vury eaqr to maka. TRie baD u 



dropped in throaitti thtr cap M)d Bonw : bttt ia tliu 
tbiir« i» nothing orw. Jcniiiiiga has made trap* to 
va thlH pllDCifuO many ynira a^. 




Flo, ai. 

Tig. 313 la a tfmple ball-trap, as dLOwn in ona 
paMota of 18Ta, attaohed to tha overflow of a nlt t a l oaK 




Fi.> 



Thia trap, wUdi la tbown : ■wa. la 

follow*: It wna oa«t m oar i .. i?(i the pipo I, 
•traight; thia bad tha Mating: ti <uut up^u it. 11 wna 
in a mould aomrthinfr likn a Oouhuran manld, thn >^ 
dropped la, and iim trap aomatnarN ■Mdmol al J witkj 
cotmcr bit. fto. It tfa« ball wvn n<aiiimi Ui float, a 
ball waa uaed, the jape I left alTaijiht, anal tha oil 
up : hut on tti* otbcr band, if the ball ia too haafj I 
th« trap ia fotmad in tho puw I. 
Ia a^ caap I la alwayi toe iakt. 




the Tmt-wpc A, Thn mnnn^r nf rnnldng this trap i» H» 
■Axae ta OMoribod in tvfpronor to Fige. 312, &e. 

Jennings' Ball-Trap. 

Hr. R. Jonniiigxwmaoneal Uie tint (<> lun a b«ll loiilde > 

tnp: lii<tfin>t. p«ilentuidBlBll&7l. Annthnr. and tint, which 

idea » grmt i m proTBHiwit on tiir Ant, inilatcd ISTB. 

itimt mPiK- S^'l '"'^ lOiow jrou a rul^bt* 

ig mtaek »Uo<m Ui« bull to K^t iUoU DcifMtlf Htr- 

Hm wtMf tn tlx krwor lip, and tha gulae to Icwp hla 

miUplMO. 




rt^ n*. 
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Cieterne Anclant and Uodorn. 



Thrn) juv many nf the nid dHtnmii in ramxtitnt nan at tho 
pr— ut tine which wrra • twofold pivpoM : Ihnr uuwnr 
du Qffisiiu] OM lor vhJoh Qiej went (omicd. und ui(i]r iitwicl 
■• crrerastin^ mmiLoriAla of Uie Torf falpbmt intcraitf ia 
inuiy iiutuooapoiiitiiwout to luthonoat c«lobntadciU« 
of «nlii^nit}r. How litUit now nmiuiu of Uuil •notent dtj 
<rf PmepoliK. itii rolnmna nnd iW aculiitiirMt. Thiy nro 
nTHmMing BQiI rhnnginp intj] duBt : hIi i* ^rni'luiiU)' diit- 
ftppoaring; Mill th«>ciatama aUsd jiurt lu of oH. ilcfrlTi^i: 
tlie nngw of tica*, and, if sot diftarbcd t\y nrti ii nial nuiuus 
will mnun for diOTiwinda of jrout m nonuinmUt c^xcitiuj; 
Ui« ''urioNtjr of tilt; l>c-h«M«r; and Uwderp-tiiinldnKpowm 
of thttfutun- iintiqn*nAn. Kphnnw u tti^ mnr«', hut itwill 
Iw found Umt khup of 0\a mnrbln mrcnphniri. or cdfiiu 
OMd tut (hn inUmiMit of tlw> drtu), mv xtill in i-iinliTcuM!, 
MWirerinfc tho pnrpams of tiitt-nu anit wnl4-nn?'tnJU|rhN 
ier oattW). A|C«tn wo n«d. botb in nciod nnd pmf&>i,i) 
lu*l«7, of «tH)RDOBa mttal vaam for water «tonifc— for 
tKataoM, tlie e«lphra(4id Braiii 8f« oiut for Solomon wu 
1 Aft. (Uaiiwter, and nhnnt Oft. donp, >ip1r«diHI,7 dwevKted 
witJt oast flowvrc, liliia. tip.. t016 u.r. [Shi 2'(^miiioU«, 
c. IT. T. 1 to ft : aim i Kinn, c. lii. r. 33.1 Hnmdotui 
nwttMiw cuunu of gold and liilvcr of vervlargro dincn- 
aona. datoroa mn alao aaed in tlio oldcut oitadda of 
Gnaee in counoction wiiK Um founMlna of BonnarboMii, 
loeatini; thf j/ttlnn: of Prinni, ttnil thn nit* ef nntitnt Trw ; 
«« ain liad rUteraa in am^iimt Pnra and Chili. In Inoia 
wo Btul ifUtenu mada of anntmniu nio. aim in Kgypt; 
•ad it) Rome, anr lfa» Batlis of Titus, may 1m mmtd to this 



daf nine lflr;iti iiii(loTRTOimdciirtCTnH,«fn«tnirt«lthoii»miila 
of Team ago. Aftir jj^ruabi; tiww fsw tact*, it would 
bo Idle to auppow dint my raadnv will l*lir muuh aotwo 
of thcHo cirtrms imly ftvi- or six hundnnl ytwrs old^ (i^ aa 
worn made gt IraA nt Puddia^'Jii in the ywir laW, Bora* 
of Ukuw 1 »hn!l iUmtntv al tlio «nd of this itrtiol* am 
cjfrtfme, 1 1*011, thewfon, BOW ptoceed l« wpUin tbo« 
of laodeni innlKi. 

Um Bomann wnU knew, mill ao »1iflnid w« also, that 
Dlftou ritoold nlwuTu hp fiscd in such a ponftion tlu.1 tKcj 
ai«3f bo piotKtcd from thn frort uf winter, and frwa U» 
huat uf thu stm in aunuucr. 



Rain Water Supply and Stora««. 

[Aln tM Jr»tfr Sujtjjfy, l\Urati»«, #r.] 

In Bome parta of tbo oonBlry nhtrf Ihw* la no Vnm ' 
watM-8«ppIj-, nor w»ll». btwks. nr «piiiiir". the Hntrca of 
water Btorage in ■ inattw of no nnnll iniwiilerstlon. In 
■uch distiiots wo haro to d»p«rd npnn tl»i> loof for tupplr- 
Thia briny so, the cirtcni ahould bo faw* and of aufflcwot 
rapwrtty to contain the neocMarr qMi»tfty for a aapply fof 
al toaot ftftooa or aUtwi w-ii togathor. 11 u. w* , 
nnOTaljT known lh»t th* qwuvtity of rain-wBlrr falUM. 
upon the etttfaw* or Toof of ■ Wa[*ri hoiur. u umplo far ' 
tE» ordinaiT mipply of that hoii»o. I liavo on mwiy 
oonaloiu provided mch ciBiaraaite, and alwaj-a witli «l»*- 
fiotorr iwrall*: but. before you oa* do iW^ it wOl te 
DMMnirSBrTmi to ooMldKwd find oat what will betta* 



ido 
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appntzimflta quantitj of minfaU during the ymr. It is 
UM enough to find ■ reoord of thn ninfall for mcb yew, 
uti it la a woQ-knuwn fact ttint in mmf. pirta at England 
we ret maranliLftiU than ia oU)cjii~(orin«tancc, the moan 
TOJiuslI in Eik){tnii(l is :il Jin,, vii: if itwnvallvwvd toatoad 
vhiTV it fdl it would in the Mid at one twolva mantK« 
meaaiiro lljin. id dupiti, ur vnunu tjjrii uf Luid wp abmJd 
gvi (00.537 [{ulknui uf wBtei, tmt in Limilini it i« only 
'Mm,, UpuiinabT in Ewnx ]L<^tn. I:j Styp, at Uts rarj 
ImmI of Boirowiluli! in CiunbtTlntid, tli-c wrttrat spot Is 
£iiKlaiid, tiie ninfall ia l^diu. ; in UutctKnlnr, 38Ln, j 
BMvtol,3«iii.;HaattDas,}:>in.: Vvatnor,26in.;L;iidtHi.3Uiii.i 
Chattwevtb, 38bi.; FljmoiUh, 4(iin.; Lirerf>ooL3ain.: Lan- 
CMtor, 40in. : Eanrink, S8in.; Canubm Hin. Thera is aim 
■ difEemtoa batwasn tha nunfaO, caiiMd bjr the tMaans. 
l^avenfewett«attinicifl: Aucunm.aiio,; aimancr.SJin.: 
winter, rim.; qniojc <>«'>•< On the avora^ Outobor fa tlii? 
wcM«rt month, and April ia tlw drint, although it b noted 
for showcrB. 

In EiigUnd onldom a month naKM« wit3i«nt rain, littlo 

or miiidi ; but it miut bo rpmnrnhcmd that covpral monthn 

may inuh or«ir without girinp any rain available for witWr 

Bupuiy, and on t^ othor hand more rain ntay ftdl within 

one hour than ia nqnirod for ona month's inpply ; thi* in 

prOTod by tho cxtnordinary run of SCth July, 1H«T. whiw 

fiiafall at Doptford waa 3'lGin. and nt Ormnwirh :)'<):iii. 

tbiB wrtUst yanr known at Stye K"^ 2i(riR. : tho driMt, 

llOin. : nuaa, lfi6— mmo thnn ns ciuiM ns miirti an in 

Lundon, (ir tufflit tini«a as miicli as in tho midland i^nutitim. 

Hwo, againi a oold nigbt and a bright morning will ufltu, 

hy t o n J on aatigo, Ac, gira wator to our alatod rvvl", whiili 

mut DAt bo lort nght of. With this, in wnjuuutiun iriUi 

tho rain supply, woeanmntonmof bann^watwnfBdgat 

for any urdinary uuuntry houw. and Huxelom the dHeniaffo 

must be mada anoordingV- I^ '^ mippoae thoroof of the 

hmaw tobo, aaioy own. 4Qft. by '21ft., oqiinla MOft. sopor; 

ai^pgao the rsinbtl to bo 36In. or 3ft. diuing tha year, 

MO w« got no loss than 3,b20 cuUc foot of watoTi whlcli 

fqnala iS,43i gallons. Now allAwin^ oan pint tti thn cuMo 

foot for waati.', tliMt wn hsTS Ifft lA.I^O gnllnns, to say 

noUun({ (if the candimW wiit4>r. whii^h will bo nt tinies 

oouadsnbln. Ifow, mpposo we inFkkc our <Tist«<n]» to hold 

Bufflciant for a thiM munlhs' supply, or a littlv ornr, tJicn 

Iho dstocna most bold at kaat l,0utj tfullons, or mthcr over 

qoaitSF of 1S,120. I hsro uImh^* uitrkod to thu nUu, 

and ba«u fMind it In work sntisfiicturily, and on sercml 

oeouiiunii ham had nSoont wator tn sujiply water cloaat 

and fanii h<iiiii>. Baton onn^ hiad to lino a cMom you 

flwmld know whnthrir tbo wntrr in fm; from rhfrnicnln 

which linro an affinity tor lend, or to siniplify mattcra to 

other wtds. Ton should Had ont whether it ia of i\ dwU^- 

beata far what is known in tho pliunbing world, of a 

'*auiU7Batas")dMraftiir. ornot. fur with <wTiatB wat«n 

tfaalaadarfUqiUi^klyuomiiki awuy; at otlinr ttmns the tin 

la tho aoldcr will ba atcankol in ii limiUr iniuincr. Id fa<.'t, 

I bairs aoen a Tlb> land catan intn holm within twelrv 

nontba after Axintf. I bare also snoi the aoldoi in tli« 

mm» oondltfoa within three months aftor fixing ; in thb 

[iHl mM, dw lead should ba boRisd tog«thcr, whOo In 

Iha (onnar th« laail can bo protn^nd by giving tt a oont of 

Unw whlUrwaiJ). or min of oamant (fat, nadn), or sanatlmes 

tar and pitch ; but wliniv Imd dstonui csuuuot be omptujed 

^•tfaape mm may, bat tho iron ratta titrough being alter- 

lutoly wpI Kirl dry, sn^l to soalee «# iron are cvntinnsllT 

4in|ifi{nginlaUM) wstnr. whitltlafaad. BonaoniopkenaiBd 

I llw mm, but tUa is nut to he ndled wpm. OaltMnUMl Iron 

twrtiapa may stand, but it must be ranMrralN-nd that there 

^ Ii watfV which will attack niiui nr mKnuiml work n[U£dly 

tm it d<Ma knd. Of nmrw tii (raltunisinit the InMi hse only 

n iiMirv oonting of sine, whirti in iiion diarolv^ by soft or 

rain walvr, and «v)i)''li >■ cwfily iniradnoed into oar mtom 

In vny aaU «iaantitios, wfaioh dwngB the aatnra of oar 



tiasuM, and injure the nutritioin oF tha oraana, ia eona 
quance e( cb^doal raadjonn whicli tako plaoa dnrinc ll 
pasring ot tha ibia thnuRh tho organs. _ TIm nmt fa 
oerebto-opinal and gsuito-iuiuary aflEetiona, ~->- 
drimpiUM, piHitida tr]ih(iid foror, and othat dj 
whuli, often, tho origin viuuiot bu tnucd. 

SIftte ClBterna. 

TIiMO niittATTM have boon InrgtJy used, but tbmr aia apt 
to crack in tlin whiter [mm Slntn Uatcm, Vi^. 3U]. haodai 
in this clam of dntcm a kind of grtna stringy sagetsrton 
MrcmH to tlirivv, and pcrhapa for onlinaiT purpoia, on the 
wbal''. otuiitfwan) oiatsms ar» tho beat; and wbcve aeoa- 
aUiLt nipply is given, or when the storage ia only mp&ni 
to befrantuiKhty totwuhiuidradgatluus. tluswcisteraamay 
be uniploji-'d ; or largnr snppUea may be obtained by 
iiKHvuninK 1^0 number of tfitmis and connrcti^^ then 
witli nhort. kc^tha of pipe [or by the oae of tfas WfatoB* 
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Pie. nt 

burg siphon [mo Fig. 104'). and aDowimr the supply tanm] 
into Dumber DDc, anil posug tbrongh afl the othara bsdoiv 
Ix^n^ dnwu off). Tus will onsan tbeooaaUaldiaagei^ 
wat«r throBgh Iho cisteRL, whioh ia of tha gta atesll 

liinc*. 

Jndor^POURd Tanks. 

In onunby phuisa, such as huma. ta., whoiw tha 
la otteinsd from roofs, large nndorgmnnd tanka, 
cininLir Co withstand eztnmal proMaro, me 
Mnutruotod. The groiind is nso^y dug oat and hrWwl 
round, after which thn brickwork i* oemmilad wMi good 
Portlutd and <iDiid. Thoee undergrwnsd tanka ariO lask 
for agea, and i think that tUa ii nnqtwatsLauaMj ana of 
the beat methoiLi fur storing Ibe pndooa (hnd, banoB Iba 
wntnr is kept ouul in suDunirr. and warm in wiolar. Of 
ootme, the tank Hliould V m*dc an that it can ba aadf 
olOMied, and a pump fixed for withdnwinir the water. 

Thera la another rMson whr theae tanJka ere switabb^ 
and that la, tber can be bollt nan S*« to thirty feet or so 
in dUmiMr wltli oompamdnly mmII outlay. 

CSee Water Storaga. DonMwlie Watar Supply, mtntlicau 
Town and otbsr Water Supply, Piuup Supply, Ac] 

Position tor Cistemi. 

lUs is a natter wUub moat baUdata seem to Iganra: ma 
plaaoiab^aanooofuddored iri"ii* iniiiigh liir Ilia iJatianTl 
nippoae tUaiatkam the fact that It i« lai^ SMB. !!«*• 
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(Tpf, there ia a pliKO tur ertryihiajf, and let ii» bave eTeiy- 
thlufi ill ib placi!, TLo ciiiUni room ahoiild bo anay troia 
•Jl BUnki^ it vbmLtd b« iriiria iii the trinlur and r^xJ in tlic 
•muur, uid it «haii2<l be ««II vcntilnir.l, but nnt to u to 
luvB the oold winds <Tf the winter Mowing thrnapb it : 
■ window which <wn bo etattd up with thiiltera should be 
flxed. If for dale or iron cislenw a leaden my or mie 
■honld In ftud nndor tb* bottom, (md cucb olsfainiB should 
rat on ^lurtadag or jol^ bt otdcor tlwt th« fitting)) DDAy 
h» a ew aJ np, and lo aOMr for oxiunination, Jtn, The 

CUtaRwAonldlUTOtnnnjWt mouth ct/indiiiff wnnt.-' pipM, 

'witti nound in wsahen, in order that tlto^ may bi» dooncd 
cot. tS«TS. Fig. ♦TT, and 3, 9, Fig. Uit]. 

All eastern bottomn >di«Dld etand )in. in Oft. out of th» 
IcTcl, failing towaida t^i- wtwrto P>^'< ^ vtdar that tJis dirty 
water, wbtn atirrod up whiUt Ih-iii^ olnuml out, niifcM 
>nn towaidn thi« waato. All dmw nif pipM tabnn rnnn tba 
tnttoin dunildiitand up into rJmdstnm ni lejurt {in., having 
their tind* aamud trampvC dixp^d. and if hot wal^r anpply 
pipcn Arc tnkfiii fmm tfam dalsm olwaya numa^ it ao aa to 
fix thom with their mouUu on inch or two below Iho oQun 
draw ott pipe*. 'Fhi* iiwuraa a littl« mppty o( but waUff 
wbi-41 thf T« lA Donn nt tho cold W!at4ff <iocIm. 

[For Faeratioii of Wnter mo Cold Wntw Supply]. 



Cistern Lining. 

I J)aU proocod wiUi tlds step \fj atop, in th.o following 
working mnnticr : — 

fioppeaotbncutcmtabnnionall nnn, n> nhi^uni nt Ftg.SlS 
— «sy. "itt. Tlio.HqitaTvnnd Ift. !ijin. difp, thi> thinknMM of 
the lidiw ti> la' Ijin. boaidi. Fnr tlip miW «f this oisteru 
wt> nhiiU rrtjiiirti a pitirm of Irnul twic« 1ft. l»Jin. and twic« 
IJiu. for ma tuni-oTiir at KK tm tli« top — in nU 3ft. 
lOia. ; tli« 1<vttom, B, ia 3ft. Tjin. : and aadhig this U> 
3ft. IDlB., will lantui Sfl. fijiu. i mr. 3iii. mom fur M|iiAHn){ 
m, «fiula Eft. Tlin. in length. Ii tho ciiiti>m ia n nquiu-c, 
tBB laM vill bo utic liai thie otbar wuy ; but, iJ not square. 




I 



diSrrcnrc nt tho bottom. Sapp^ining Ibo 
with Sib. tide* and 71b. bottom (thi.- mtm 
b) boUom ba allow fnr tnimlinff apon, &c. ). then 
the lead moat be «itt ueordin^fly ; thul m, a joa will stiit 
joor taad. l^uL it w fiilluwa, ao a« to MveaoIdfT, iiTid to hAro 
Doly onn cnnuT to wipe np. Tdtumtn miuid the hIiIc uud 
m» end; double Uiii will give the length; hHhw 2iii. for 
1»PPWW. "t*'>wn»tCJ G,Fijf-Ke. K<-lttiihvt>icili'i>tli: 
tlu* U, Hay, tft. 9(tu. ; then tbo l)in. fi>r tup, luitl ttiliL' 
Botioe and allow lis. for tho bnttAm rotnru ImiS, no nhowri 
U A. FIff 32«, and at O. Fig. »30 : but, in Wtdng at this 
for tiw ode rMom bad. ax alwi Ihn hnilnm Wd, tiun thu 
dtnriBg MimajK, mmi tight along nrrow D. 



If tike Kiirtcm iatti be a lung. ■JuiIInw tmp'-Knv, lOfl. long 
by Vim. Jpop. Mnd 3ft. widf, Ihon lOft., and often SOfl,. of 
ooldor ttit,y without any ditfad*mntAg», bu Huvcd by putting 
in th(' boitom and iddo or tnd^ in oql' ut two pir<mi mid 
wiping ill thu two L-udi. To aay tlw li-iut. you hrm futvn 
20ft. 0* 8i)lderii!g, equalling In wol^lit wiy, IOHm, nnd 
tliruc huunt' work. ^ Of coone, I do not rcoammcnd thin 
tityl« in Bwkwanl ntuatioiia ; but it shouM bo borno in 




no. 814. 

mind thnt by *a*in^ Boldir you nlao mrodmo (ttiat ia, when 
plon^ of ctrength Is at band), and tho two coabinod ai« in 
muny wny« a OMidoratum of conndtrnble importenoe in 
CI ili^m -lining. On, tho Ath«r hnnd, it muat ut boRi* in 
mind thnt nin^nmntainoM altw thn work. Siippmw yaa ham 
n lUKlTm lix> liLrg« for JOUr tiirrn* of Innd— nay. Oft. Bin. 
AfCp. 13fl. lung, and inn. wirl^: fivaiirli ndntiTntliitdnplh 
of Ui-o aide loflid should bo cut off t-ho liTfiglJi of the nhort 
^OOD rids wilJ toko noorly two-tiiinla of a ahect), with a 
joint in tho middlo, tm at J, Fig. 316. For thim j«int tha 
wood ohnnld b»imnk dnwn at iMUt jin., and l|in. Ui '2m. 
widn, with miindDd bitttun, at that uo joint may bo wined 
fliiiidi. Tbn idnking of thia rJiiun ia Miown at U V W in 
the; almfr dingroni ^ itiinloo w<'ll illnabmted at I'^g. IfiS, 
It not iLnfmiuirntlv hnpptiiui, nntwithstAiidin^ tho nizc of 
tbo cii<t<ni. thnl tlio l«nd rtita vorj badlj, or lliat you 
have a jarco yon wonU wbh to tuw np, liAriiut no otlw; 
in thoM) (laMM the nhaao will bo toaad buidy. Tho bnndng 
maohino bore ccram in handy. 



Socrot Copper Bit Joint*. 

Somo phnBte* wlllioUsrai|taM ttfpttm viUi tlio bit 
by Hrrt muibtir As two adoas tarn with w otbar luid tbm 
nuping off thr lidr* in mtit a miiiinrT thiit a Y gmiivo may 
bo locnctl, luul which tlioy floni with noldor on the top vt 
bruwn pajwr, whioh to a certain rxtrnt pii»-«at« the Kddor 
from mnning to the hack ; now tiim ttii^ load ovor so tbftt 
tha Noldor will bo taoo downwajda, and tho joint when 
properly sxKiutad cuuut bo dotactsd omn by an oxprrirauiid 
«y». 

Brick, Stone, Slate, and Iron Cisterns Lined with 
Load 
It often happonn that taftcran other tliua wood bare to be 
lined, nwb oa n crnckcd alate one, or one uf brick <w 
oDmtrntsd work. Tlioao nwtiiTiata are loo oold to wipe 
a^tuiuA, and ihnm ia no goad &Miug for tho nnder land. In 
Muiih oaoM, fix fillets oS wood, nboot 41n. «id«^ lin. tUA, 
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aad fMlluned ofF ta nothing, an ahuivn mt Ah. T!\g. 317. 
Thi« fMiher-i-dirKl uluff, lu it u tjJled, rou»t be propFrlj- 
fixed oil rouiid the anglcn w be noldcrnl, an nbuwii in ihu 



ria. 811. 

■bon dift^nun nl J 1 L and E K A. tli0 bottom being 
all troad; it not, miother lot of tlici rcathor-ed|f«d ittiiQ 
muni hr nnod— that it. Uid flat iipuu tlie bottom, to fU tho 
botlom rrturn lead of th(> sidM to, &(.-. 

WlicD patting tlio lt«d into Bucti a cisicm ao Uiai nhoira 
at Fir, 317, lot tho top put, orcdgc of tbi' 1m^ Rvtallorer 
thu hriL-kwork, and tarn dnwn on tJie other ride: or. if 
ajpmg'tttam u In Iw used, let tho l«ad gw past the fint 
jtant of th« tho bricInFrH-k, and Ai It with lar^^ nalla into 
Hie iniddU joint; tkia will pievenl the aide load tnm 
bagging. 



eioelttng Up for New Bottoming. 

fiii[:jMi«> it is Kqulied to put a new bottom into an old 
lead cut«m that au been Bolderod all locuid tbo bottom ; 



Q 
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dw old ■oldar would b« in jroiir wajr, and ahoiild, with the 
chipping -knife, be nut out, uaallT jturt aliovc tho old (nld«t 

[m Vljr. 3'i'i] ; th«Ti havioK rwiwvod the «1«1 IkiII.iiii, \tiy 
•amo lUiiitit ur blockinirall niuid, ■« Uiown at H 1 Q anil 
F O A, Hf. alt. Tba rise of thia blocking mnat be 
gnvvnMi bj cimiunataneH. Snppaw tha flat part that 
mta npon the boltnm to be Oln., the baick I )in.. Rat put 
on lop 2in., whirh will Icatti 4}m. plajr ; or, ahould yoa 
prefv OMn top fUt fiir wipiiiH, niMc it Siin.; Uiia will 
give yoa cniy SJin. «plaf. Tbn wider tha topi* kept tho 
EaUer chaDSO will jroii hare to kaep tho wMvr up to tho jcrfnt. 



It oflea hanpcnn ihatTon will bo ailed upon to wipix 
a wet piM« of bonrd. «icJi im a patj'h in a ciatMn, Rn^' 

SttCT, And tip likr. Wlifn iJiifi in Uio ra«c> turn up tha^ 
d, Bud lay brown or oihiez paper over tho plaoe [aeo Fi^ i 
Its, and dewription] -, of coarap, drf tlw plaoo aa w«Q 
jrou can ftnit. 



Preparing and Putting tho Load Into a Cj»t*m.i 

HnvinjTtbe Imd out ont. you proomd to roll it out tq 
thr nrtrtrcst floor to the cialrrri. or if in a root, lay Knaa 
amfTold or other hoards uptin th« JoiA or oilwTwiao, aaaite 
form a ■lago ; iu faot, amuge tUa aa beat ■• job oaa, b«t 
look out that you do net daiM^ the ooHag. 8vi v*air- 
tfiiaff in TTindj : His eJatNin Fig. SlAii tobo MuBd. FM. 
aoo if thf> tddoa are parallel, thra take the depth of tha mIb, 
and tho thiclnieM of the board (or the CDin.oTcr lead at C, 
and lay thia npon the lead at £ F. and alao a« D A. Fig. 
nie [lot thcM marka be made with a dtalk Utut, andpaialU 
with tho top edge of the lead} : next, aea if tha Mtton 
in puallnl aiaa, take the vxaut Mce of It, and lina tUa apaa 
tho Idad, taking oare to allow jin. for tho aabataBoa tit the 
Iniid. w) that it may be easily put in. asahowMfnn Alol* 
and F 1; nnw mfirk ofi the top of theotber aldekMatJ^ 
and ntrikc n chalk line. Next, bm if the datera ta loaan ; 
if Ad. \ar a equaro or tonplet «p«n the ouUdde ud* oI 
tha Irod, u at K B, and eqnace tha leMl O H; than 
mt-Muro thi; mid II 1, aUowing Bnttdoiu far the top ed|» 
tum-iiVTtr, and xtrike the chalk lina I F : h>rl» aw (• him 
it el the mau anglf lU the eutrrn, irAicIt U i» lAit aaa* tf»an. 
Knxt, ninnniim the bottom Irani I to It. aBowiag f«v tba 
thiokncaa of tho lead, ko,, aa belore aMntfoned— naaelr, 
jin. Now »c« that tliia Um ii aquan to A F, and sliin 
the line A L; tlinn meaanM off the dial«aoe froM tha 
bottom lino 1^ tn the line U, and tirike tha line K N, laar- 
hig thn Ijin. f or tnming onr the top edg«. aa at T V. I 
mnnt now rpfer vou to the lines O P <) R, ontaide tha mais 
or dottod lines d U N, Ac. Theoe Uaea ara^ vtlh the 
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compooaoa, rtraok lla. to lin. away tnm tlw bmIb art 
Unaa, and aia for tha ratun bad ; that ia to aay, to i 
noad and nail to the aidA of Iba eiatani. aa ehowa at O, 
Fiff. no : thanall iHooM, 8 D 2. Y V. asd T, Wig. Ut, 
are for covaring over the top of tlw oonian of Ika riAiB 
[tee C B. Fig. 333.] which Ruut bo mink down for UkaaaMv 
to be wiped flonh. Haring laariied thia load nU, la' 
a good pair of nupaflOin. or Hin. long ia Umi beat ««< 
our workl, and out tbo linaa V P. V 0,T R, X Q. am) 
M abo 3 W. 8 3, U ( ; the lattnr four Umm arw t-t tiii^A 
)>a. q^ijU nulty^nt ^ tA» Jtan at A F I L. Battel 
out the Hnea as antnm. next pracon a pdme of qoarlMlw^ 
lot it be straiEht, and with gtMid edgca— lay It apoa dieuaa 

K, and p«U up the ndo K D, and, w&h tLe hiaali— 
draaser, aet it in ; but not too ihMp. Pbt iijilwa mill 

1 oftoQ knook it from behind, and up to tha qa«it«iag; 



C1BTEBN8. 



which leaiU Ui tliiuktii Uio Icsul nt tli« lini'. Next nluv thf 
guBitering vn the line il H. noil jittU up tin- ouirir dido 
K J ; Mt tliia iniut bcfora; ticxt provide y vunwlf vith 



tii.. aai. 

« picc« ol ^ wterintf Uio lou^ih of the bottom at ihn ■■-iatitm 
IfiM the IhiokniM W Iho Un<l, and Inv thin upon the Unn 
I P: pull up ^i> And II G. nnd Ao^tit in : ucxt W tho 
quBrwriny upon the Iitic L A, iindpnll up ihn "iid M X. find 
Mit it in ; now th& RidM of thf> Ifwa nm nil piillFi] up uiiian'. 
IfiXl bend the rtturn Ia&iI R O P Q to rlip nt'lm us nhuwn 
•t Q L P F, Fig. 3'il. The D«xt thing to do in to kiiuck 




tfao coman L F, Ftg. 321. into a ilivhtlf •nniiM]«d ihftpe. lo 
tlut tho iiharp ouraen of the ^ad WiU not oaUili or hanf^ ia 
Um MiKtea of tfau «ii>l«ni whtni tbu i<«ul is btuiiv put into it. 
Bee thai the lead luund thv bottom iiitM)iuLTv: thcEi. with the 
dmucr, bulge or bdlj the bottom of Ihe lead inwatdlf , uj 
Xfa). Of Sin. up; thlit will draw the ^ea isTudo, and so 
BnikDUMlMdiuuTowor, [For u (arUnrdcwiciptlouofthla. 
met mf next rolunie ou Roof Work, ftc.l Now have what 
helea TOn nquire oat lit tho bottom uf Uiu cLitonk, ceped- 
■Uy ttto wwriSi which munt he dlahiNl duwit, aa ekuwii >t Z, 
Kg. 3M, to aUow of Ihe l4«d-pipi\ nli>i> tJio wuhcr, being 
wiped fluib, or little bok)w the bottom of the cdstem; 
ba«e tliiii lM)le oat lAF^a cnoagh la allow for the oprains of 
the |dp« to noeif e the VMher. Ttiie ia & potnl very onen 
not allowed far, hrfnflr general^ cut tm> flmall. b« are also 




r]niin it out; then drop the lee^ oan'fTilly Into tho cistern. 
Pull thn Ivod J £, Fig. 321. Iti'Hiinl. nnj with the dinner 
or chMe-wcdge iliive the lead P <^ i'i|;. 32:!, w tit oIomIj 



NJ 



Now examine thadatamfor BtHs, ^tie-teate, Av., alaa 



yw, 3«. 



into the an^Ie. nnd nail it ovqt; Qin. orflin., wahovmiA 

O K. f'ig. .'<u'i). Nuxt kaocJt down Hie top load erw ^bop, 
UK aliAwn At K D, E\|r. 33S, and nail it irith I |in. oepper 
niiil* ofoiy Sin. aiuin. Whan oopper nnilH an> not allewed, 
UN l^iD. Toim uluul [iian), Bme plumbcm torn the hiu' 
right over the uutside of the top, »* ehown in the sbom 
ongraving. I hn^ to gire von a wnrd of advice ra^eotiiut 
tho wodgiug^ia of your lead into the anglce; do not knock 
it m *• lo koook too Md«e or cnda «f tho detom aparti aud 
BftPr TOUT leavi is Bxed ju* notice whothM thm «.!** m» all 
rjjrhl Ht tho aii;flo«. Iniixirtaiit. 

Ko w, we voEue to Ihu noilinjif and nharing ; bst before we 
do thitt, I will dmcribfl annthn method of linins clftariu. 
Suppunc it ia rr<|uirrd to lino a iwxcni in three pteoea — that 
is, the aidv and tsad in one piocc. and the bottom dropped 
in. 



Fid. S3, 

FroceMl tN folluwi :— Raviiw the fight ^zea, line the 
lead tvudw^tii up, and bnw uii l£e angle I, Piff- 3^- ■)>!>■> 
niuxtiuU-d at T B B, J I. K B. Flge. 3!3 and 3'16. T ia the 
retiiin ]«<ad fur nailing, an is i>l«> A : turn the iMultovbuid 
lin. or »o on the bottom, aa flliutratod at £ F IT, Fig. 3U. 
HaTing attended (o the little roquiremiraita(«ee that uoDalla 
are ending through the wood-work. Ac., te.). now plaoB 
yonr knee againet the Mde and bulge it in aa at C, Figa. SST 
and Zii : thia will ahoctea the lead botweea J K. Fig. 333 
and will allow it to gv VmHj into it^ ]>titoa, Noxt place 
chin in, MyaudidtheflrrtjneM, andnnil it thnro; aeothat 
it fit« properly. Now fix lAs other wdo and end, bat 
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da not aae may n*iU m tht oreruloAk of tiu luad up 
tfc* ai^flHi, btrt fix the losd br diivrag it homn widi n 
flhu* wedge^ Wving Ua point Jfat. or m thirJc nrmxi thn 
fMO. cr te ttalih irith ■ jin. ntrrowir will do ; w*ll 
drivB it home, but do not iplit yvvx lead or driro tho 





rids of tliQ Dwtsrn out m brforo mcntionrd. To prevent 
Ikia, Uw cwtoni abonld k1w«tii tm madit a* illnxtmUvI. Tho 
■MBit lliins to do b to praparv tlin (nttum, whicJi ut 
done aa foUnini; — Usrins moHctmd ■nutid tlio bottnm 
■■d allomd for the mbtebuuia of tlin load «id(«, imiric 
(Mk tiM exact aae of the bottom, low tin. ftir tho tliiclt- 
Bm of tlw t«n-ap load; tlicn wi(A tLo ehalk lino 
lino o«t tb« bod ; nvnt «mteli it witli ■ aoribor. Now 
ksool upon the quaitaftta, und with tho point of the 
shipping knife pnnnl taxAtTV tbo odB* of ue load, au- 
■wtrair a* a itrvt, puQ it up aitutnat Ih* quaitvinK, 
and with Um! Hud uf tlic dRflgtrT Imook die lead well np to 
tho iiaarlcrin^, and oo get it thiokmod in the angle and 




Flo. at. 

lo itaiBl vf aguare to the bottom. Having dooo Ikia aQ 
toimd the lead, nut boM Np lh« fMV nenum: tfan bul^ it 
in the middle. TUa will ahortea It ew^ wnjr. and will 
■Iknrh to dnpaaMfy into (he bottom. Von c-jin imw put 
It into Ha boat podtion, and. with a ptoco of hiMud tnid upon 
thn Imd, jump npon it. and ■> obm) th« bnlircd p«ri to f^ 
fiat up'ni tho boUoD of the diiUttB, and the l««d U> exputd. 
and the odffai will j«ab thcmadna againat the aidoa, te. 
Vow lake a draaaw and liimiant. and aat it in aD nnnd, 
altar wkieh taka a drnoa wades, and ditve the bad woll 
hone, oatulBK tt lo wtdg* ItwV. hm ahuwn at S, Fig. SM, 
H^tlbr to the Mm and oad«. 

Bumt-up Joints. 

Tor nnpaitac Ibe eiatcna rtodjr for bnndng Uw joints, 
m n«. », and deaof^tioB, alaoaiae ciMarM^ n«a. »7 



Take tho nBcmaaaaa. act &ln. or flin. open, and tma 
angle* acnbo all round thn iddeo and botieau of the ca»t«d1 
a« iibawn «1 H U G K S Y, &o.. Kg. S23. *nd with 
the aun« ndins and from the ontiddc ponta of tho ralinf 
line to atiilEO die quiuLrant J N, lir., aa dwim ; thk la 
moat vaoftil, for the butlixn HtpnduUjr, whea winina a^ 
light oomon, aoit kcenitlieMjIdBToS fnvrn the n^edleM, 
and alco rives a oort ol finiib to the n-i'rk Next aoil iha 
parte wiutia the Darke, and drT-it with ebannga, boliroo^ 




Fm. Su. 

or aa best you can -, or, if time will aOcnr, let tt'— ,, 
giaduallj, next ia the cutting oS of d» letnm e^ «] 
aelridfre Q, lig. 836; hera Ten lequirea mpd aCaUit-' 
edged tiarf eUppliu--lodfe Jm» Fig. U]. *— Tiwlmr It ta 
be ptoperl J- verted bnne vfti the ahaip chaae wadge, taka 
the i!lii[tpiiifr>laiife and small elitten hnmmor [aae ng. MJ, 
Uviuuiu^ at thf top uenr J. and out oft the aehrUn adff* 
within one-«i^ih oj an Inch, or len, o( Iha ai^a . art 
tbb att^ritt, and fran lop to bottoa ; alee nrand the 
botton; uea take tho tXmn ebnm wvdge, and a goed-iJaid 
haaaiar, and vaQ drin uio |tn. of bad into the aagk 
«Udlirfll«8as»*taelf aa tight a* U reqoiivd [aee sTllg. 
330]. Jh-attm aaiA in Um ewnlMft bad. «r*rr* tf if Um 
taldrnd. Some plBmho* do no not toueh it with the diw^ 
w«diro afW cutting off the solrjdge with tha Amiaf 
knifi', but I Uko to eat it in aa «h»wn at 8, ^g. 3W. 

Shaving. 

T%I« ia of roar« imparlitniMi ihnn maaj wu]/i^um. Tea 
cannot be ton pwtiirnlar. In tli» &nt plaeo, yoa n«|tUR< • 
■man, aharp^ ahanflioolc. the tdade to be mj Uiger thai 




CI9TK1U( sU.\VK UOUKti. rut. tC. 

*QI *ha*« (he ftxiKi width jtin rogtdn the »4| ir vo «■ 
wheat finlahod. F«t irj part, I Uko the i4apa of the HrV 
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I be nwrlr >J>o mido at that mustrutnl at S Q O, Ft)r. 327. 
. _ hii u iMnt Atit/ tiia rigbt aLco ; from Q lu S Hliuuld Im 
fin. TliiM will AbuY* nbuvt IJio. widv. Sumo pIuinlKT^ 
DIM n trianfTulEir (tiaUini hook. amiinT (o that dioim nt 
A B J), Fig. 3^7. Tho dtnlw F find E ,*liow the sUni o( 
Um book. Vhun iwinir thi><k> liiKikc Ht« ihnl tbt}' nn.' wvU 
iliH1<«aK<d, lor a dull Khiivf-liook iniik^n dull wurk. Thio 
•faBve-hDOK boili^Mll riiidil, niid in pr<j[R-r order, tinici'i.il lu 
Applj tho put Q into ttu^ antrla of ttii' d><&.>ni, aud witli lliu 
potnt 8 g*ng« Ihfi lihAvin^ Unp, bj- holAiig tli« bank puit of 
tho hook fimly In ttm iinf^ln of Iho l^md, and with ■ good 
Uiug dti^ilin or Ktiivip dniw thn hook down, snd so ehare to 
thedtKinrl widtli. If bw nid«-. iJjc hook, uf course, miut 
be made noimniTr. 

^Dwod with tbu, nod tborvuirUy share Uw «d|^ of the 
OVnCLftdLK JMi/, M lAat th* tolJtr ttili vWJ AoUi il t9 lAt 
iMdmbak ; alto be ran to thorotwhlr eUao out tho bottom 
ean»a with m mai^MMrf spoon hooR fFig'. 61]. Touch it 
oror am jon ko on ulinnnir, and tJl wul be now ready for 
BoUmaS'. Bomr pliiinli<T«. ntl'?r they hani shaved iLeir 
wnvk, mt a punch mmUar to n ctirpontAr'e uajl ))uu(ih, unA 
uD paiudi Um cut oS cdsc of tho load iulij thu bm^k lu»il all 
Up tbe aagla: this hold* it in piMitiiiii wh>'ii nut j^pjipiTl}' 
cnaM^VM^sd up. Nnmr tM> a utmiglit-cdge for diaving; 
■ dMcm. Suiih wntk U only dono by thow who are not 
proftdait is tbtdr tnulv. 

SoldeHng Clstarna. 

For a t^Atsra the tiic of that dncribod at F!g'. 315 — 
luuoely, about Ifl. Gin. d«-p nnd 2ft. )>qaiUT<, nn^ Inrjfc irgu 
wiUdolho work, and a piii of wilder, WIT. lOlb. For Inrgn 
iiliiiiiiii mure Uous will be miuirrd. 1 have wfLlobul my 
own workinjf, aud fiud that a larirc iirin nill ixiiufurtubly 



m. ass. 

do firam 6ft. to lOft. of flat wipiiifr, and Itmd 3ft~ to Tft. nf 
apctebt wiping. 1 liaic duno nft, uf ujiritrbt work with 
one Iron, ud ofUni haw done! dnUrru wiping without an 
troB or its tqaivakot, vUich, If murli pniotiMil, will be 
fooDd aa cany U> do aa uii undtrhaadvd joint. 

I may hpK- atelv that T waa challengM. to do this hy oni 
wabng IBB tnde journal fl'A* I^iiikU'-fKil Hettflerj, and 
dD Um Vth of March. IKx3. I arcepb^l (hmugb thv wKom 
ja«miat Ac challn))i<' foi Uit siun or Afly pounds to Ao in 
pvUtc six fwt nf npriKlit anslc wiping without aa iron or 
U> aqifliTAtcut. but umpty wiUi the udle, aplaab (tick, doth. 



and ordinary ptufobor's aoldrr, but the vhallL-n^-ur. who 
thonght it unpowable^ iMuJivd out after my luvncy was 
dcipoaitMi : Tu^ivthoLiM I did ibo wiping is tAe pnaunoe of 
abiiut twi-tity tilunibcn mid othtr poraonn tnt«iw4t(d in lh« 
uiatUir, uud (ithiT cqunll y good work was done at tho aiuue 
timi-. Huid) OH 4in. and vin. mtdarfaanded joints, sumu Oiu. 
Mid 9iu. Woukixmuini, 44\ WJtnemnd by A. 0. Briim, 
J. Willie, 11. Jonc», T. ilc>Tirood, plumbrra. 

BpvukUiK of tho qiuuttityuf ntAiet UMd for Urge cistvruv, 
it will be found much th« beat method lo t»okou onuugh 
auldvr : Jib. to thu fixit. Tliiu uUowa inr gctCinr up -Ote 
beat, ftc. thuugli fcir laniiU otiiit 601!, will be ampk. unlaM 
the wtti^r uoin upiiii thii tin in tlic mldrr or tho workman I> 
givuly; in audi caKn, tib. tu2lb, will br required. Having 
yuur Hildur-iTDiu hot, and cvorjtliing righl, wilL wiu^u 
doth, «]ilaah- stick, A«., rv«dy, luko u pi«oo of honrtl B, 
Fig. 32!<, aiid luy it, uj> iiliuwn, ill thn bcittom (n onti^h the 
Mildvr. and to prL-rutiL it gvttiiig on ttm shHVnd part. S and 
W, of the bottom. Ni-sl take luiotlwr pii>(H' of hoard uliout 
liii. think, cut to fit tlio (lutrr iintjfli', as ahowii nt A If, Fig. 
328. aud, with two oaiLi driven uito the cud* and into the 
sidwi af the ciE>t<ni, Ox it, on nhown. Thin will catch tho 
metal whil» tho top part of the joint ia being made {tliiH bit 
il oftm laon bother, and takn mom tinia than wiping n 
foot or two of tho anglu woik), or, if tbe »iatem runs 
ag^nftt tliB wkU. puiiti MiniL' piipi-r, tic... brtlirueu. no as to 
prcvtiit wuntj) of miidiir. Evprj-thitig '" now tvuAy. Give 
thu nuit« ordun to " bring it " ^thc uiolal) and a piooe of 
boajd, or, it tti» olatcni la in a doao ploee, a [hms of laad 
or (ion to stand the mMal-pot on- Take the ladta full of 
solder in tho loft hand, and with tlm HplaMb-rtiuk in tho 
right, ouuuui-iii'o Hplunhiiig tL« iiielAt uu hI tfaii top and 
duwii to J, difu to Q and R, F^'. 323, Eivp at thia, 
uL'<;aHiuiiidly with tht- KpIuBh-xlivk pl■^kiug and punhinjf up 
l1i« irietal fri>[ri off t)i0 lK>5nl B, until you uau frcl it wirrk 
livoly, or like so munh soft putty. K«i(rp nibbing tho 
splsah-atlok into the soldtT to I«et It. and ki<t-p pi'-king tho 
Mlder op to tho work, at the name time Rplaahiiig un irion) 
netaiil. until It in in a soft Hlat«. Wlii-u it ia ill Uiiit Hbat*!, 
Mid kt^n^t |iltnty of MUor on to r«toin thu lu«t fur n few 
•Monday fmtcklp put tho ladlo into the nurtul-put, k-t tho 
iBBta hand th» inn from tho teO cod, or br bu cat-'hing 
hold of tho turned part of tho handle, with ifJt on il. into 
your left hand, and Ux him give tlie warm doth. [For the 
■im of ihe cloths, Ac, KsCloth Table.] Now. with the 
ball of the iron juat touch over the lop and duwn to about 
3, that ia, Sin. lo €lik. down, and with tho ululL wipu tLu 
top tmooth, as ahomt, and down to about J ; holil tbv «l<itb 
b0Tw««n tho fingva, and wipo down tu Q ; now. with tli« 
boU of the iron wami up the otbor toldar fnim R 10 ij, and 
when) it is in almost ■ running Rtat« BM)ly the cloth from , 
ivfaoiv you left off, and wifw gradnnlly down with a long, 
■toady swoop, my E>in. to IStii. nt a tiiuo. Do not attempt 
to w>P> if uio metal will not moro, foi it will t)0 toi> void, 
and n you ihoold mova it, BUMt ^wly tlm jnint. or tho 
motal, will bn brokon, and pnriups too lino tn bo pur- 
ooirad ; it vill li\ak, and yon will not bo able to find nut itt 
whnt purt. Whrti nplnahing on yoor toldor, you wtU tind 
dw load to ri'«n and Romo up from tho wood work. Tliiii 
muafe ba pvrtHpd do'wn with th« doth -ichca wiping, via., 
wcaa tho \imA down wxt ulxiut an inrii or m> on tito aoilinj^. 
Having wiped th^ nngln Aovm to ilIxiuI H bcfon tlto melal 
haa ttiuo to H^t. puiih tho now uf tliii iron into tlio solder at 
Z, and witli tho doth clnir tbi: mtriiluH mrtol awny from 
the joint; thi-n rrmnro the bonrtl B, Fig, S'JS, and, br au 
duin^, joii ahould bting all the ordiplna mutal witli it> 
luainns' tho joint olcon at the bottom, and to ajijwAT a* that 
at J q B. ¥ig. S20. After this Is oold, Uke n oCrip of 
bn)wnpap«r Sin. by 3iu„ well aonkcil in wat>>r. and wdl 
paato it over, and lu it otet the tjott'lin p-iii ai Iho Milder 
at K, DO that diu sulihi will Hhnn-ontr almut Jin. mi thu 
joint, and all ia ready luc a«ldiwipg the b< 4< iim . To tJta 



CISTERNS. 



piulriUcd it vill bD bMt Ui wipo tbone uprifrlit anjicloa flat 
m tbnr aid^-tlmt ia, wlum Ihn cwtuni oon Iw lucivrd 
•bout. nsTing oil the upright jmuM wiped out. ami tJin 
pnper pnoUd round tho bottcna put, an kt B — or, inxtciLd 
vf pMtcd paper, acsne pliunlicrs. vspcuiallj tbo«e pntSoiont, 
ujM chalk ov(>r this put, to pKi-cnt the ouldor uhorins (1 
ban Moon It aoiled ovor after WEu^ chtdkMl, but Uiin U k 
intj fob),BBit oallfoi tha tiielal,BiuI bt^u HpLudiluff fiuim 



bAvi; jrour ladle bent in front tonnritoattlw dwppof tlia 
luiKk of tJio cisU>ru. then witli i^luh atiek ukIcImIi te 
tlip ri^ht bnnd coi&m(<nc« apUahing oa ftboot 18 iat^mwt 
Kitdor, kccptug tho top tliplioUcrt pttrt. Oei it to • fOol 
Uvolf hM.t, ukd quieklj drav jxior olodt 13 inclwa or n 
down th<i JMnt; warm up tlie bottom end wttli beab •older. 
U)d npUiih on ■nothi>r IS tnchM, ii»t StirgittStig tba k«<pinj; 
»lir« of y^om iJiioe where joa laft ofl vipiii^. You wiL 



F(ii. KO. 



I tnwwrda P, Fiy. 316 (thbtwinfrriirhl-hninlpd for wipiii^f). 
VrJicn yiiu li*t^ ol)cmt two imiBll IhjUiii lull ut milik-r uu Uio 
joint, warm it up witb ■ UiKft inin. Bnd with Ihv riuht 
luinit tnjif ahnat fin,, kncpiiiK tlu> Iron ctoae to Uie auucr, 
koii atnua wm op uid wip« onoduir Wn., snd apiiD vwrin 
np, atUl wtmUDff up Mid briniiiiiift forwiml tho <r«l(l irr.'tal 
And vivinp ftirav im til man mobu b TMoiivd to b6 tpluhMl 
on. Korpp at th>« until iwkrif thu trboto of your tuotd U 
goal', cir o(4d ; or, bvttar, uutu tite end* of the jolnta hmm ; 
or, if • two-luuiavd job, uuUl both phimbcn* mtvt. Vlih 
tho conMn ovt elMa bj appljiBK ft Knultml h>«l round tlw 
ontrfdo aad eold pwta, U toonid «pp««r »> ibat nbgwn ot 
K, t%M. 321, and qnilo deoB. If thmo dionld \» a joiol ia 
til* nS^n of tho eutATn, aa at Q P, Fig. 316, thii miuct hn 
(ripiid Ivium finuiK i*»uid th" liulloni. In (luialiinit off 
«vll WBrm ap Urn colil mivtiiiL'>part of tlii' mi^liil, mi do 
BOt attamrt to iriiic' it liiu nilil, ur it will appfiir Ncmtohnl 
Wklieagn. Nclhintr apprAn iw bod nn n nlurmlj fiiunh, 
ant taDam lontr tola about the workuian. tknnctimt* tho 
OTCVpliu IiMtAl will be In tho vmjr, tapecihlly whi>n finiab- 
tu ; thoB cLear H aw«v with tho cloth or ahave-hook, lee,, 
rad no tbot it duoa not tiit tfao lond, ao ■• to atiok fiMt 
whan 7on do not wsat it. 



Wiping Citterns Out without Irons or their 
Equivalents. 

then on manj degnm In plnmben' work, which yon 
<aaaDt expect to laoni oU ot onoe. Vlpiiig out riatcsna 
voD aMrks tho prognm modu by tibo 70U19 worknuB. 
Aftor yea how learnt lo fmptt)^ wipo oat n diitoni with 
thouMot mm, Toaakouldttyaoddo wlthonllhom. Tho 
IbllinrtBy ia the beat nHtbod to proeeod. Fornprightworii, 



find no dlffirDltj En dotng thla afbr ■ nonth or 
prectioo. 



Stays to Citterns. 

Iat^ d^toma— ouch •« lOft. br 3ft. and 3ft. den: (v. 
say, oin« 7ft dosp b^ ^ft. widn and TfL hmgr—ahouU have ' 
stays oaroM the tndth. luid aftnttunoo MOroae tho onds. 
Thoa« Rtaya sre nothing mom than inm roda paafli 
OirouKh lead pipes, a* ^ovq at D in tho risht hand 
cut, V\^. 3:!S, and ivrawod up with nuto bon tbs 
oiitaide. u illufrtntled at K H in the sbor* diapm, 
Wbon lU^ir tho load ptpM for saeh rods, lot tha aMiol 
th« pipes jnat eater tho beds* at tho wood sMe^ aadMC 
to butt Bgainsl the «id». othorwiaa M wfll bo a tw h i f 
•omo job to get tho iron bolt Ihroiwh iho woodwork. Tba 
omla of the Ifml pipe ehoold bo soUavd a* at I>. Do sot 
wipe the load to Uio aids wboB tbsnd ia pssMd throng; 
it oMiln the metal too toucii. 



Ovar^ow Watte Pipas. 
[Aim Mw Tnmpit UatitXM fTatlio.] 

Jlieae pdpco are often put in witfcont dun masidcrklloe ; 
oftoo too man and at otnw lives fM Urft. Inmssf roMaa 
tin. pipo wiU answor mnoh better than a Sin. pjp^ —I sm 
pioptrly sTwaiiaod m that a dnughl nav ho vealad by tka 
runuliim- wa«T llsstf : aad oAra two idcmo or tbtva iftcbos 
of ihi! u-vful eObot in thedeplhof a oiatsra Is loM, wUAln 
Uigo uukjilsof noaaaUoooHidorstiaii. Fori 




of tlu« rrfpr to Fijf, 330. Hnro thn watiT !■ wen Ml rinc 
over the lip of Hits uipn as at L, nimilnr In a "wpir wTinse 
lun^tilt U miu*! to tlic ciratuafcrcaor of the lip of tlio irujite 
pipa, and boforw Ch« pip« con bcxnao full l>>rv, tho walw 
tavvt iiM fram tliiuu incbea to nut iiuJici* nW***, owioy to 
the induotd oumnt, or whKt I nuw niU the r«io eonlneia, 
which ttnds, aa to (panic, to oraatc n pnrtlnl TKriiuni nt tho 
centre of the pjpe Bt B. Thw is duo Xo th« diAonnit r&tot 
of motion cauaed lir the diilorDiuw of dui mjg^ at tiu 
WBler irilhin the Tiipu, and tJiDt «( tUo lip. Mid may b« Wb- 
■oned out u (oUmm:— The wntor at iU irtnrtiiitr point 
moTM «Iowlr, Bad inoMiunn it* rolwaty, at nrnnlimitci) 
lUeU Mxording to tlio lair of ipavitHtion. Tim haA dTnul 
prodnood li; the rtna mmAkIa may )»■ prpvmiUd hy kmpinir 
the air »w»f from die omttni of tht .mauth of the irorto 
p^M, which awy bo doDo by liinplT ocvsring th« top of tlio 
vute pip*, u iniulratod kt £ B, aad loavinir niiBoirat 
wstar padntge brtweeo it« lip «.nd «ovoring u ahown in tho 
MBMDfrure. 

Battened Cittorna. 

Ik«« alrMdy rrffrr"! to tin nwriont cirtcras, and miw 
P^puw to (fire u («»■ iiiiwi ujHin lhi> cild 1iattoii«l I«iiid inn* 
toma. Lot ate, Ihi-ndiirf. n-frr you t.i V\-^ ;i:U. Thi> in a 




dnwiascf k ^ood lead «i«tcni, noir IIC rrara old. and in 
itp«*f«et>Ut*of uv*«rrBtiMt. The wmU 3ft. iUi. lonjf, 
2ft. <in. widp, ud 3ft. dMp : tli« botUiin, «nd<w, sad onda 
Ai> Jin thirk, with rtran^eninpr wnrlr u nhoncn in fn>iit. 
On uiv two front (^num f« tu W Hoon the (Uth:, siul on tho 




ID aa good eondltloo u oa the day It wm made. Tltid ahsM 
telLt a tale tluit evra in Ifaoao day* ^luinbcn knew tas 
■trongcat fonn and muinca' of couatnictKin. 

Modern Battened Cleterne, 

Fiff. 3S3 is a modem buM-Micd cirrf^rm, made \>y mynolf 
III thoycar 1880, for holdinjif mlphurii) and, Thi» iiidBi ftnd 
endaara itranfftlnTtiHl wicli miMd oTDamMitiil work: tha 
■nhatnnotr in jiti thick, tlw iiuurlea ai« all aolidlj' burnt up, 
and it ia abuut 3ft. aqiuuv unil deep, with a IimuI tup. but 
notaoldered. Ita wcv^t in Uuwt. 3qra. 2-IIb. FIk- 334 
illuatratM a bunv battened cisttTu, ■:a«t and madv 1^ my- 
■elf In tko year IS81, and whiuh baan my initlAU, and 
date, aa at I', J, D, K ifaft Keuington) and 1, B, 8, I. Hw 
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dcvign. u ulao R^. S33. is uit ovra. Tlie uniunmnt giTcs 
gnat ttttofcHi tv tliu sidoM ; tint iiutwitliHtimiliiiK Oiin I 
hiivo ISin. jjUtcs. 3ft. by Jin. tliiek, evUkrvd tv tlif wd«ii ut 
B, und fr<>m K tu F, iiiul th« «nds from 6 W U, ki kcwp 
thuju in UtL-tr prupur iih.ii{>o. Tliiaafsteni wtu tn&ds fur a 



till. tsi. 

raiilt, iihtitv it is impcHHiblv tu be ffot ut, CKtvpt jiint Kt 
tho fnint. It is supplied by a lin. liJlb. Ic tJio yiml nips 
pAMtn^ thh>ugh the front at K, niid (turn ii miiibU feed 
cutatn flxod aome diitanc*! uwuy. mid lettl vitli (k<-- tvii of 
W^ datarn. Ho top of tfau ointt^ru is ixjuthI witlk & 
]{la. alatt nlab, and tlie btfolcmrk la Krukcd uvci ulum tu 
t£e alAb, K U tLo vatkl pipe, lite ewuwu (ur G.xiii){ tho 



/ 



An. at*. 

inM pjp* St B !■ to aDow llw iral«r ta fall intn th« oixUini 
via limBt IB nvder Uuit it will wmIi itwlf nut whm thn 
pipe E ta opon. GAiindd tho pipm biint witli th'> fmst 
(wkkib la not n>7 Ukely) or ullwnrijn. thn nipn urtn hn 
npqiKid or aewl)- fixed. lUa fdatccn, if left alono, will 
be intkct « ihouMUkd yuan kenev. 

Casting QAttanod CiatsrnB. 

tot tha mrtfaod of CMting Hum Rifflrma. rofor to tho 
akoBt-lBad DMtiii^. nnnajr tha paltcm of tlic front iir 
aUM, Ao., propan tbo wuid: bu lot tlio brd ho nmrh 
tllfeker tkui ia reqniiod tor riweU, in ofdor bo nllow (or tlia 
Mtianealal part). Hay ttio patlMn U 3lt. aqtiuo ; Uj it 
fan diOwawarda ttpon (ho taiid, and wall bent It down all 
vnt, and perfaetljr IptpJ. Thia miul be dona with irnul 
•MBv ^ oraes lo gel tlie piiut true and aliarp without an 



nDCTOii Nurfoco. Aflor ihin two ponona moat bft Iha p^ 
with tliu four handlm prDvidiM for that pM^a M «» 

huiiillitB H.n' fi««i nt Ac four ooTtiw*— then p«lOBrfl»0« 
rut t}i-.i»j;>i it WMT idicct kiid. iMvitifr the propw «*•*■• 

bcl w^'ii thp Hand iind tb« »[rike for the autiataiioonl t^iOM. 

bfltU-n en«.nit it rui folluwa :— Tike th* pal««m (MJ il i» 
3ft. wiuiirr witli Jin. fiUeta nailed all raaad the MiMMl 
thi> unttwm, and on the faoe ddol— tot H b« ■noMD at m 
bivk-ky it flat upon the tabU, Uoo upwaria, aa it 
A fi, Vig- VI. Nawaifttbeaand in avOdicnt qnaatttjr to 
BUiid ^n. nbowi the face of thi>p*ttam.toTeJ the aaad will 
the (ttnkn to thp kwl of the ftUota, than tniaa oc ™*™ 
beat thn mnH hnid and acu«iUi on what »« aow tha nrtan . 
uoxi. take nhni L» kevw-u «« » biwJclKvard — (hiaiaUa mh 
aize «» ti>e biek of ih* pattnra, but thia tMdkboaid nam 
hnvf « qiinntity of, any, Jin. Mnun hutoa. aa in iba tad« 
the fntmo— Iny Ihia l-Jard (Ut upon tho lerelfca 
k«'p it ftrmly prrauml upoB the aand ; now Uft lb«| 
wuid. aod backboard all logotlicr.takiiitjoatT not I 
baokbCNUd or naad ikom tho patten. Now, tha 
betwem tho two bowd*, turn uu> backboaid to lie Hat u^ 
the bed of tho &atiie, and cjunfullv lif tup the paMwii. wi— 
you will han a tfuud print from tJif fauo of iho faOm , 
and if oaro haa baou taken to iirvjuuiuK •*>• i»"*J*" "*'' 
proper fllhrta niit^ile to tho anbatmoB of tha h^J^ 
Dead not again touch iho aaod, mot* than joat tha »k>V 
up tho edffca auitabit' for the load to flow (ran tha hav^ptt 
iato tho mould, nod thn anrpIiM fcom then into the fa» 
pHti. ]*iw^ai« tho etrike to aait tfaa aubatanoa of the fad 
FMluimd. TipoToaattholnadalietle colder thaaJat^dwl 
for ahonta, and aa thoroughly explabied Is -*■ *" '"'' 
eotiii;. 

Iron Tantc* op Clsteraa. 

ThcMo eEatema are nuul? to any diapa and iiM ■*• ^ 
woU iUnirtratod at CISTBBN and TANK. Wg. «». *»• 



^ 



tJbawa two ol Braby*" ■ TLby are liw!*^*^* 

thu oumcn. Thb am alau auf plioa tban gRlniMd, tm 



» ftn of lb« Tvrv bert malw, of whirb inon> will b« uid 
Hj- Hot WftMr Work. [8m noxt volume.] 



I Zinc CIsteras. 

B ti^ «6imtf7 tbMe eutcnui tun otu-n Unsd b^ the 
BbcT, ftnd ehcMton I (hall giw my rt-ntlerB an insight 
t Ui prixwed irith ihi* work. Finit tut your iii«>tal in 
b » taaoiin' ihat tha aold<riiix U nlwayn itwHy frtim the 

f*. Nuw rxftuina FUc. S^f. Suppuiw thu' nlivvt, C D 
UicR tjjuwu to bo u« iiifo of the «nd or nde of A 




Pin. KNL 



Bre ciflt'-ni ; ciill it 2fl. Qiu. luiig, miA 2ft. 610. doop. 
fft BCrikn ilie ttottoin lini.-. A B, llivu cu-'UBurf nil 6in., w 
sEtoL,or KtoC; lliU rpluni fditp w to nllow tJw 
t to bo aolcUnd Up without bom;; Mldcnyl in the aflf(l^. 
i, M iihowa ftt F A E. Fi;r. 9(i. dnw Uu' Urn.-. E F : now 
■on tho Odd or tidu of Ha (.■Mwm uid tnentuni thn 
,MKtCE. PD, Fi«. 330: Umi tftke tlM bevel sM u> 
' <0Hi dcff. And Uf it upon the bottom lin«, A P, 
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MHai TuTfucf up 
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Flo. 3ST. 

wHh ■. wndl matk the linM. B H. F T. D J, A G. Baa. 

iKe Kitp* cttt tfao aoollop pkocB out, J A, nod I H Fi 

iMve aMiul tin., a> at It Q, to farm « Iditd of und«rl*p 

tbv ciuc i« b«nt round. Uf MUnu, if tho d«t<m fci 



nat «qiui» ths pfc, H 1 P. ftc. niunt b« «at ost ifltoid- 
In^ly. wbkh 70U mnly tell by pmuUi-v. Mtnr nt *vS»o» 
of q<tart«rinir. wir lin. by Sin,, und Uy itm ^a unc, DF; 
U)MI pnll up iho bottom, ti IJ H, «|iuro to the qusitvriiiir, 

wul wilh u tine worker'* maUut (vis., k boizwood nudist 
wttii a {[iithfAA}}au>ekthetiXia <qvare upla thaqnsftariiw; 
n»xt Uy thi> 'iiiArtarinif on tbu Ime, F 31, and btnd the alao, 
or r«tuni una, ]j It. d]i to tfae (juiLrtariTiit; iw Irfcini. 
Serre the olhrr uiln HIctrwiiiK. aiid Llia md or nuli' of the 
cisteru is rtvdy to put in, [Shntdd you mjiun nn inidi or 
HO to turn over tho top. u at K, Fit;. Zi'i. allow for ibis 
wLon tuvuBunnir llio depth; it ia unoulty dan*'.) Thciino 
in now bunt to Ino ahapo «hown at Pig. ^37, aUo nhovni at 
Ftjr. 3il. Kow tnpuun all your (ui>t«rn. uid Uii« it ua 
din<Li.-d. WhoQ all i* mariKd. cut, luid bent u]!. put it in. 
mid w ill) u few sine or oUirr Diilla na.d it : jiul tbi; bntliim 
iu Ml iia tn )e uHe to aoldor it, rav from Sin. to 6in. from 
the Butrl'- i luuH'k tUu comcrp, iw nt P and D, *o that they 
uu a little iviuid«d And ao thnt tbcy will ant sAt«h in th* 
augl« or aidM whni ytn nn> alidiiiff ur dropping ibr mvtat 
bito the clMcni. 



Soldering a Zinc Cittern 

SnppOM your oittMi) to boa fixMl ^n^, and toh»lifi(>d ■• 
nt PJK'. 96. First Mld«r up thx [ipriffht t**,m, A P. which 
ia douf SH folloWH : With ■ spiril bru^ put toma n« apirita 
of mIia nil up the joint intruded to be aoId«>red. Hare 
ynur tuctiKT bit uIm) luid dfian, with n polntird uom and with 
it tiut: nil rY>unil ; now h&ro ■ etiok of food fiuo nulder anil 
bcirtu nt thu bgttoin, nt P, I'lff- ^^i "rHt i>ut lliti Midur 
klptinit Ibi* M«m,, nnd with ■ bit bite n beM of nolder off, 
wbi''h will Ktill haB)r to the no«i> of the bit, nnd transfer it 
lo thu ziiiu. tlien auuiher hit ol aolder nnd tniniffr it jTut 
nUii-<t 111" U«t bit, and so on. bit by bit, until you gel to 
the top, doin^ ubuut ^iu. ta {is. al a time until you con do 
iaricrr pin^rs. Ot courae; rou should Ute the bit ot aolder 
nll the (tiolc whoa tlu* atlBh aolder ia held up to or aniast 
tlif' Hiini. IlkowMretof thia aold«rinf workUoa in oeinff 
able to tnuufrr Uip woUer from tlio atlA to the due In tmk 
N luaimiT tluit it nil! appear like that ahown at F A. Fig. 
96. nhirh will tKHtn tic aujciinNt br patience and pniotioe. 
Afti-r you haiv run up vour upivlit mwni, do the bottom, 
wliich n-itl oMtly be anoNvlowl Btli-r what I Iwro wrritten 
DO nod pipu HildfriD^, Al'. AJwiiy> lalder your work 
Rtronjf. and be ante to aeo that ererjr Ut of yonr Joint it 
properly tiiuiud and uovcred with Mdiliir. Alwaya wipe thu 
}uiut with mtf aud water alter tho tuldrriufr ia done ; thia ia 
to talce off utl tmeeaut the epiriln uf KaliA. lUa dan of 
•oldMinK IB partially dune by capillary octiuu. 



FllUrw. 

Boforr I leave thr irnportnntsiitijwitof dtt^ma. EL mar 
bit prudent to ciplatn ■otncthuiK about flUtt uiHlenu and 
filt«rB, M they to acnno coaea foitn the ciaten. iUvlt. Vor 
thia icfer to Pljr. 33ft, -which illuMratmi four difTimil 
vi«ws of ftltera, although all worlring on one prineaple. 
The s(«tion B rontnina nnd illiixtmtna the ailieatod bloek 
thMU£liwhiuhtliewat(trnnnNilatJ>« Into the woondclumiber, 
wbwda b (Ued thi; RPCON*T> IfKDTDT. or btver of 
fllteriajT maU-riab. A iUDi>tnite« tho LLKVATION OP 
OISTKRN FILTER, and abowa the draw off Up; and 
ahowii thnt thi.- lilter may bo of any amiunmtA] dMinm, aa 
alao all oniarnrtit in a plane. D iUnntnitefi the Biter mod* 
■elf-«upplvinir and fiT«i Mow tho riirtirn, aim nnnn eoted 
with a supply jiijir INLET to the filtor; aUo with OUT- 
LET ilraw-utf pipo IcndiDx to draw-off lap ; the draw-«A 
pipcH thouU be nwdv of tai. 



A 



SANITARY PLUMBING JOB COMPLETE. 
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pcficmtod cIuiiMii partiUon in u ciVtiTn, Mid fUHng it ^tli 
Uic wsabcd DBud. Hcvtrnl of •urh piu-titiutm may be 
axTtOifftA in ana ciiitcm. Sa;f thnl Piff. 316 in llie cinti'm. 
naMiadout^! purtiliua ut J 1' K, Pin.iridr, ]]vr(uniti>dutth 
tin, bolM ; plaao •diiio cuitw tir fiue uiiv ij:iiuih against 
Hw bolM ; now fill tlw oouipiutntctit quite full with wH»lieil 
Mtni: hnni tho wntor will pan frani H ii iiurt o{ jha 
CMttza to E. 8aj tlal tlw waicr if not quitu cIliuimI, tbini 
pat mmOmt conputiaont of wuid ut U, anJ w on until 
yonr imtrr ih pndiKTrrly r.Wnrd. 

A annd liltnr hod wniiihuenintinuniw will virliliit twtiitr- 
fuur hcinni ffntn 70 to 100 gallons uf lilti-n-il wntvr 1» llie 
Miajim foot of iu nrm, dpp«nd«nt njion ilir tliirkiniu i<f 
wo InTTT of iMinrl, thu riAto thnvof, mid thi: (lv}itli uc 
fnMuK of waier alion) Ibe aoiul. 

Of coiino wWu < Jw&b -ebnnioal* nra liHd in water tLia 
UtariB^CAKtiDt ImoxpMtodtortmovonicliinipnritioa, iu)dhi 
nri w to removD them bhanioal nwrtiiiii in luviocMuy in 
nrdnr thnt wluhlo vlmniosl niBy be tlimtrn duwn mUiitt 
into it* nutoUia itatr, or into nn tftafnRfe ruiit, ktuiwii tu 
pniia|)il«tion, when It raiij V filt<'rciJ. Or tlii'--<c mi1iiIiI<i 
cbonucak mmj bo rviuovca from tho wat<'r hj dwtiUution. 
for imataiux', nil nur frtwh ruin wntnr in di'HTM by a viurt 
pru(T>ia> uf dii'tillnlinn iindngninnnndtTtiarid and iti'jHiMti'd on 
tlui Kutfuco uf the Utid ti>r<iiir um> ; nnmr nf Jl [uinH)1iiIi» tiin 
botnb ol thp mrth, whnn it uhimBfly pMUM-n, in tho (orm 
ai qnu water, froni ntmta to Ktmtn. uiid hj' wi doine il 
muMa wnh IIm alooM. omi, salt*, and kom'o • <u»l by thu 
«OlittB<ul Mccoaoa it ^ipiin Li-c:i>iiilh iinprcKiioti'd witli 
Ih* compoMtian of thLt mrth'M neAid onint, whiih ix >>nni- 
powid i>( «l>out nKt7--thrM> known clpmC'iiUi, tn «ny tiotliin^ 
■ bout Ote cIcmonM Dot known. Whnt may vo expect when 
v^r know that wal«T la the moat wiln-ui uf all dMroicnt 
HuhOonMa. Gasm diaaoUe In walc-r in i|uBnlitic« varying 
witb titv nacurc of tho ifus, aad in ai:L'unLuiuc with tliD 
iRmpofatur* aii'l j'lrwiiirv U> wlilrli Lliu ira" i' hulijn'tnl. 
(Thu aecoimtii for tht* w»tOTin sttnlt rmtw htKioining foulnd 
and MittUng dnrin); the abwH'Oe o( fr««h water.) 



Sanitary Plumbing Job Complete. 

Mow wo ant *[i««kin); on tlip aubjtwt of cubrnn. and to 
Rfv« my madrr vamv idra of what » (HimiJch' liotinc at 
nwidr pluinliint; ia likit, I cannot il« Wtttrr tliun TcSfT 
him to tbv dJufrratn* VS9 and 'HO, vliii'h fully illiii>tnil« 
tlw oiiitanB on the l«n of tht- houw, thi> linkn tup oiid 
bottom, taiha, olim-t*. luvatury, buuiij, draitiiign vi-ntilatinfr 
|Mp«^ and wattfT inipiilr giiniTrmlly, all »f trhirb fonn nue 
cuoipJrba inaal«r{>iivi' (if iilnmUiifr. It iiliniild Ik> under- 
Htuoil tkal, altboiiKh I navp iiivcn llinw two dinjrrauu 
auDply ■■ a i)rcpanit«7 tIcw of thu work, I rhnll iicvcrtju;- 
toaa fully nfer to thotab(rr*«ftcr iaiuy "Sanitary Plmnbiug 
WoHi, and tliall giv* fuU dataila and working dntwiuM, 
Tlaoc two diai^nuiu are vipvi tnknn from a jnli whoUy 
«iacnl«l by tli« hiuid* of the author, and will be nndw- 
■teoal ftwn tlio followinr briirf dMcsrlption. 

fi% tlio bottom on tbo rij^ht hand cunirrofTtk.'. 240 mny 
lie •««> oM of Buchau'a tiaps, kuuwii an tlip MA IN TRAP 
leadJDff to Iho Mvixjr; lh« top part of tLia twp in opt-n, to 
bo eoMrad with a gmting through which the SINK 
"WJtSTJi pip* di»obarg«8. ^ncnettnua the trap in cidlMl the 
i a bKooft m trap. Mrwir na sxolvdw. ftc. bnt by whatoviT 
■HUM it Baj be knovn. It ia nornrtlidcwa only a trap of tfoud 
ooMtetiction, and niiowen cvi^ry purpov*. Tt in made by 
Xeaaia. Cni|t & Co. Now the' trap in fixrd, prmiiKd io 
wT i lifa a tlM: draiD, which ia Rimcrally made of tommon 
drain piPM having their jolntanuidotbnronjfhly aound n-ith 
Portland foment (and whioh will bo fiJIy trnatud uf in my 
niwic on niiiuip Dmlna^u) : but in Uiia oaae a» diown at 
PUUP BAKKEL, LKaI> DRAIM. Fig. MO. Tlw drain 



in iTDinpo!«'[! of some cucelleTit <in. piinip bnrrrl (whirh waa 
giippliidby John DuldinfT&Soni), in oHcr to Mxiirc perfect 
Mli?ty through thi> house, 'lliia drniii, lu iiuiy )» mm, ia 
oontiiined up tlie wall of Ihv houw, ant! ti-naiiuitinfr ubovo 
the roof AH lit 27, thiia uurweriuft titr- purpciHui nt a H>tl]>it)«, 
and vi"iitJlutin)f pipp, linvinif thii claiwtia nnd hnuicmiiirt'a] 
Aink# briuichnl tnaH-ihown, Tho action Imm foUow«: Ofl 
L'ounK- aliotUd a ntop pitil full <if wafer ho duhcd down th«] 
hoiiw-miiid's I'lcnct, an nt l<t, I'ig. 339, it KOM quicUy awaT 
tlirou^hthi? O-trnp ISintfjthrlirnneh H SW fkautmuiiJ'ii 
Kiuk» wtlrij into tlm noil \>i}tf, through thn drain and into 
lilt' main trap, Yfiu will Dhwrv" that nt IS is fixed * noii- 
!"ijilioiiiiig O-tmp, luid a Mnallfr O-rxap under one of 
Jt-niuii^' uJuhmlcd cloAotn, as nt TBAP, fig. 310. 



Servants' CIOB«t6, Petition gf, lie. 

lliouKh my wriUnfm ftro auppoNod, and, dn fafle, are 
inl«tidi^a, to iuMxuot pluiubnii oa to thi bc«t in>otbod of 
ftxinp any kind of work that may fall in thv^ir way, I 
miut bOK to ha uzooMd if ■v.'jr-iuaunally I dupnrt from thn 
abaoluCB^ praotiaal path, uid oiidruvoiir Ut idinw, rrom 
ninnU ri<aKmn. why tnta, that, or llic otJiir ia nwpwary and 
nquiflilc, Thr qundon oi wrvnntn' iiUinciA ia more 
importiuit than priin4 fitii it may appear— vix ; Tbcrs nra 
naany »prvunLt who, whalhw nutle or fitnialv, an pnrtiou* 
liirly dr>licato in TiHiting B eloiet if aoon by the oppoult* 
aiTT. 'rliia in by iiuuiT poraoiu of n nwiti obtiiai (jiinpnrii- 
mmit wmaidfrwl "falKi dtilitacy," and, pomilily, in thia 
fMipcot tlicy may be tight to aome extent, aa nf rmirw tho 
rniuircmonta of natura arc Gonunon to ua edt : nrrirlhr'lr^, 
that thi* delicaoy do«a cxiatt at leant in BijUmd, ia boy ond 
any argument, and aa the vtnt of oloaet oonvonMntoo ia 
miiinly tlie uauwi of tho diaeKpancioa in tho ajib'on of tha 
Urar, and (WnHcquimt ludijrortion. bilioumnui. cyiiiffrwtinn, 
kc, I hare tlmuKht it iMiUtif^ to prcfam my inatnu^Uona on 
thin moot important point with tht: muionx why iboy should 
be atiiotly attondod to. 

In birirc houM*, wbnv aerruita of both tcxca %n 
rmplnyod, it i* luiual tAfix tho eloaeta for mnVa and f4rmatr« 
in tiii^ bnwmcnt. andwhmw pf«otii>ab1(>. Gv> botttv mMhod 
in to placo thp pliMwta for on^ wx in the front and the other 
MX at thK> n>Hr of tho hniiw. The adrantafro In thIa 
annn)rcni4'ntdooa not ixinMrt only in the unitary advanta^ 
ahroady nllud^xl to; but it aiao tends to llie fvevention of 
nnantiily fanuliarity lunongat iwrviuilx thnt wi>i]]d ntbcr- 
wiMi rxiHt. 1 am, of conmx, MinsHona that it will 
■nniiitimPH happnn that on wcount of the ooiirtrietjon of 
a ltoiiK>> it ix not poMible to follow my inatmcllonB by 

itliu'.iiifr tnnlci clnarta at oiw ride of tho houae, and the 
Huale on th« other aide, but at any rate thi>y "ho^M \t 
wo nnanRod Uiat tfa«y are not both within the msu range 
of flight. 

Tho abovit dia^raiB illnrtratM the plumbing work in the 
baMqn«nt of a houM. ahowinir tho aoil-pipe 8. brought 
dnwn with a brad at tho bottom, and in this case Mmtinued 
under the hoimc. 

In the left hand comer and at tlie butlmn uf tlir siQ- 
pipm, Kg. S*0, ij> fixed ono of ShAqx's p»tctjt fliuJi rim 
diM-i-t baxinii and trap, a elomtt bnain whiuh I bav« fixed 
hunilrnla nf, and whl^ I alvaya hav« held tn bo potfect 
in itH fluahing, inaauoeh as too water pa^aca round the 
rim at ita nj^ odgie, and la conatnioted to that the itrnain 
from the eaid rim ooncentrata ItaeU to a.oentre, thua 
giving friction and tlicnby keepUig' itaelf, wira a propor 
■upnly of weter i» OMd, thotongnly eweet and olcan. [For 
furUior eluddAdon of aftviLRte' eloaeti, m« Fixing Uof^Mve 
andBaiina, Balloon Baatna, Baaemcat Happen andClaeeta, 
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PLUMBING JOB COMPLETE. 



tawni up, so llut the deain &tid vtntilutiiig pip« U in the 
nine atate its the battlr of mncila.- w-itluiut a bottom opmiiifr. 
Bud. thenfbrc, in unlui tu ml partiKt renUlatiun, tbt) 
PUBB AIR niLBT miuit Iv uiiuui-crt:<I, wliidi will 
g^v« yon foot Tcntiltiliuu ; tX\ai ^onr ami uul liintiUliun 
Mpvat <»tMbaMmM4ninr«r1oilnp)ioni.-vDtiDunllv pmaiuiR 
dmIi ikir frain the &np inU*! lht«ui;h thi> whof^ line ot 
dninaps and dlMhugm ilMiU flbovt- ikv huujtol'jp, but care 
^idd !» lAkeu that it la oarriwl l(Ml. ur I.'ft. above ihu 
hl^ioat points ill the root a«d also to sit iIimi the PURE 
AIR lit LET b DOt fixed tioartu duors, -niiiriuwD. ur wu- 
tiL>tui)r )i7ikliu{(e. If (un:ujasLcuu>is will uui nlluw af tbo 
tmp br^i Of; upvD la ahomi, n I'<P*< itiuj bo liikrii f mm thin 
■iil(«t to any iioDvnalent plaoe, thua amnveciiip aa a Ircoh air 
inteL Th^ toaaotL tot tJiiii la to provldB avaliut tho ourrent 
thnnigh Ute plpea getting rerenKid by JuD nLui(Mph(*mi. of 
aMmgyrtofSa, whichmaybeblpwutKCruiu tin.- Huil p\^ side 
^d Uw bosn om the tup of the iwf , utul luwanla the main 
bap, whioh tend to lighten tho atinottphuriu prmiure o-t the 
BUin mp point, and wliioh vcniM at onoe eanse the nphon 
oampoaod of the aodl pipe and drain to beoomo rov«reed ; 
but tf Ihla inlet pipe btfore spoken of ta cuu-ried aoiue little 
dfaanceswnr''^^'**''!™^'^"' 1^^ houtie. tlm eliiumH 
SM Aat tho oumnt wOl UTer be Tt;>t-r?«<(l ; n li|,-hti.il 
malcli mO, if held to the fieeh uiriuleL, uidiwtc tlii.' lur 
dirwlion. •Siin»tii>i«8 theauthoritiva of tlie dietriot in which 
jouare at wi^k will oonipf>l jou to fix a ventilating pipe on 
thoaennr «id^of theraain tjap for the purpose of venlitat- 
ing the aewM. wliivh I thormwhly agne with. When auuli 
la the c&se. a trap aa in the right-hand oorner of Tig. 340, 
mariwd A B, At, Ao., majr be lued ; the newer YentQaUiitc 
piiM Muuing' off at D, and thv freah air inlet at B, all of 
whirh •(« tndinatod br the arrows. Bnidian 'B tmp mnT he 
had with tlua air-pipe soeltet. fae* SEW£B VENT PtPB, 

wltUn thaw liat Urn or twelve veara, there has bwn a 
lot ot turn BUide about foot veiatUaliuu as hdug tuiuvtliinp 
(|uilc aerw ; but) for my part, I fuil tu h» huw tuiyunu uan 
:_.;...«. ■ ■ / Iho ft'llijwiii|( fiKits, whii-h 



tOU^tlM it t» bo new, <iaiLi(tdi:>ring 
are i&di«pnt«l)l(<. ytnt, w* ka 



brioli tmp can be trai-ed back far at leant fllty ytitn, and 
that it haa hetm in uja during this time on main rlraiiu, 
and placed nn the prvmiaea nouMt the Kver. Socondlv, 
w« know that tain-water pipae ban been cotried totha 
top* of our liouMva, and that miQ pipea hat« boea kmnuhed, 
intotlun; woalaolnMiwthat mtnc houses harti man jMuoh 
nin walvrpipM. somi* 'tuft, to AOft. a^ve the ath«r. Ftot* 
inetanoo, tha i«in>wat«'r pipe of a lodge, rtable. or othur 
ontlkoniw, will oftrn not cxoeod I2rt. in hei^tlit, wMlnt 
tbnao of the main building will run AOft. to 8Uft. in Wiffht. 
Thnn, a>rain, H i* quite a coiudoo thing to find untnppnd 
op<^tiingit in the toain drain. Now, I would ank what ia 
thvrti in thnao alunt rain-WHtnr pina* and other untrappod 
oponinipi tii ]in>vi-nt thnm from hni<oniin^ fre^ air iiuew, 
and tho main builitiiiti niin water luul w;n] fdpai from 
booaatinf vontUotiiiic pipes f U; aoswor i^ thut thtre la 
■otkng to pnrcut them acting aa«omplct« voutiLttun. and 
eqnal to thaw of which ao much fnaa is now boing made. 
Let it be undortood that, although I write in this strain, 
I am f ntlv awan that cmljr a Uiw ta tba hsBt nlnmhcin had 
ft knowtew* of proper nmtilalion, and wonld have every 
wutkuaa know me prindiilca tlwruughly, but I object to 
p w a uw clatnung that wKxib ia not tLcin. 

Wf havcbi^cii ■pcukin^nboattho atrong ourtvnts of wind 
ravaaailig Ihc ariiaa of th* ait «iphon, wi dtvwn at th« ■«] . 
pIpM aiid dt«Uu, Flga. 331P and 310, and ham ahown ana 
mctbotl of NuiBdyliig the sana : but lh*«« ia bapplv 
•ikotlier uicthnl fur )^tlng orar the dUBooltjr, and that u 
tqr tlu> uic gf ouwla. For dmpHirtty td lUostntian I nrf<ir 
roa to fiannvr'a oowl, lh« ptinoiple of which Is retj clead; 
oapetad in Fig. S41. Sii^waa thia oowl to b* Sxad unon 
one of the Tonlilating pipes. *a al Fig. 339, its action will b« 



roadll;r nndondAod. The (op, A A, rorolvoa vpon a wmiri, 

E, whi<?h nln-nj^ «hould prea^nt its mouth or widnst ent I 
tfas wbid : nnir. nhoiild uiere bu m itroag rtnront aS wii 
hluwinK, na iiidicattd by the nrruwa. thn wind eaMtt T 
mouth of tho oowl, A', with forue, wliora it niabes 
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^^ 



no. »u. 

and booomea eontneted at tho nwuth ot tho 

where it again nr«Jla out. and I7 ita awatenCad i 

to orento a partial raouum at tlint point, whan it in 1 

— so lu apeak - piunpa the (oul air out of the 

pipes ond so rondere a down draft Inn m 

whiiik action ia in principle the aamo aa tlMit ihini u 

tube experiment tnth the smoto. This *^>ia of 

Qon. be made lo fix refticaU/^, whioh ouqr bo bmb kf 

refereuw to Fig. 342. 

Mauv of XDj readeta arv inmHiar with eowli^ lod thv 
liai-L' their favonrilea, though perhaps Um Ten pot «D« 
wIui>1l thvf <ianaid«r best nwjr be \if othoni '"ItiMiioJ \faA 
It often ia aol one fA the wotat in the iiMrkftt ; but, lor nv 
pan. I shall not atucnpt to ptojndlca mjrmdaKoniH 
against an; cowl which will answer ita purpoao, aa wm ha*a 
had loo muub uf thin at tliu Kuw oowl t-rting ilistsjiiMi 
and I take It tu mr dntv tu liini to illuBtrato tluiw wwdt I 
oonaidor w«U wortii<r of^ nutico. I idiall now rrfrr Um to 
on* of th» standijd makcn' tnuaovaUa 00 wW via.. 
Bojrlo'B. 



Boyle* Cowl. 

Tho aooonpnnjriniT illiMtrntiooa will aliBa4 aapteiii knBv 
•alrt*. but ia order that the aubjmt aludl tn tbofuuvUv 
UlidetatiiiMt, and a di-ar iwDuAptiau fanned of the priB^^n 
of ventilation, I purpoan dealing with thv ili«pBi m 
their turn. 

Hie sntam i» tlluatncnl Yry Fig. 3)3. It ia known m 
Bojla'a donUo aotioo ajmlan oif soU pipe mntflatfav. and 
oouoate of two plpca, iui. in dianetor. *»»MH<m g (rb ife 
botloai lo tba top of the hooM [aa shown hi nlmmda^ llg. 



343], <tBO of tbi> pipH fomiiDf; tho (All pipe in coimeHnon 
•ritA tho W.C.*s, aiui the other the i-ontilatlti^ ?■!''- I^",? 
are cannecled at the top wiLh a double ai^Udu ujxsiut niiil 
dofTDGut veiitllaUir pump cowl. Aiid ai the boitoiu vriUi h 
b(.-i)il, »o lli»l a cumplBte drmiit is Lwl/ibliijii"!. the priniiiplo 
btnag to oroite on ujivunl uurniut iu tliu upi^ont pipe, b^ 




moutli id prrwnM to the w'mA [on the prinriple of lie wind 
•oil) from KhatervrqiurtcrilniArlilttw. P, upvoat tciiU< 
lutinpptpc: E, iuiKitinn or l>ead, uonnoctiafr uiitnnt and 
doWMMlplpie fFifc' S44illiirt»t«««s*citi€in..f tiicvsttM]; i 
FF. Inch will a-lialf pipes to renUlate thn dtfvlisrgo pip« '■ 
from tho W-C'i", and prevunt tlw tni{>a from htbtg 
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rio. s«a 



tef tbeiifrpiunprMitilatoT A. ttw oxtifrn&I air funing' 
> Ha wsf Ihrorairh thn doiracjuit vimtilAlnr B, mid dowu tha 
•oil pirn C ; bf tlun mnann ■ dpuhkipomr U oblalntd, and 
■ oontinuoai cnnrnt mainbiinnl nlwnj-a in tlie onv direo- 
lioa> oviaa bo tbo fono of tLc wind driven d(»wn tliv ono 
Mp«^ wkd Om muHion of tbe ftir pump vMitiUtor appliod to 
UM other, kooplniT the Mil pipe thannghly acntod and free 
fma poiaonoua gnaw. The aowvaui 'rentUator la attaohcd 
to and fncma tbn bottom of the air piuap ventilator, ths 
plalM or dinMoiuof vhiuh \miag w aiTani;iMl tliat an open 
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nphoned out by the piutukfrc of inntUr dovn tho Mil pjpe, 
—of KiuTso thin t^in. pipit ahvuld not ba hmuched into 
tiK noil pip>^. but inUi iim vraitilatioft pipt'; Q U tho 
drain trap; If inn 4in. piprto ri^ntilalc thr: niuin drain 
on tlm wwrr nide of ttin trap, and whiuli nhuuU ba quil« 
inctf'ppiulcDt. Tliin pipi> it omtmxI up atov^ IL« «avt« {aa 
ahown at the nKht-hiuidxide in Fie-. 31 3J, and in «iir<iii>untMl 
byau air piucp tt-iililiilor : tbu ptpca inaj bo Uxnd oitfan' 
iniiidBuruiilMulK iJie Uciiun*. 
WboR it IB ttildud tlmt thia Hyatem hae nweiTcd the oivt 



uncqaitwwl tntauoor nt U>c tiandn of amuunt aaChaiitiW) 
mj Noden will bo ati« to form loine idoft of ft> sffidoej. 
At tfaia timo, wbon tlio pmitiuEi, if not ttie oxMaM*, of 
plvnlMn IB thrattoncd tir tlio oraluUuii of n cIm* of nmi 
calling thptiuH-lTm mniUirjr rQ)pii«'rM, it in a Tiutfa)r of 
incalculable imporumm that the principluB of noniiatimi. or 
hygime, as it u al*o tvnacd, sliuuld to thotxiug'tilf uuw- 
lM«d, t}i««rvtii^allv' uul pnotJiHUl;', by UiOW wlia, prob*bly 
withont knoiring it, kav* bmn the pioaMiH In tho unitA- 
tion of Iho pMt xaAer Um euusd uf |)iiimtvni_ And if Uun*, 
throii){h ihtvr tnattcnticin (hj not jJuttiuM' Uinnundim b) th« 
f rant), uo Goutoitt (« lo«r Ihn proud poniUtm ihuv oci-ujiin). 
and, to n oortoia ulcnt, Miti cKxriipy, ihiry will limi^ oiili' 
tllODiMlrw to blMOe. 1 hnvc taken UuB oppgirtwut^ of 

cnhinkig a, hnmah, »xii ^ «i'rr impurtAnt briuxoli, of tho 
mibjaet, as inpQJad if ij^irtviiiK uf i-uuLilation. Tlkera miijr 
ho mnnT ofBtmnt ol vantilatioii, but tliu prlnaiple tiiTolTra 
in in Hi! GUM aUke, namely, the tucUnutioti, or, at loMt, 
tnodiflcnUcpDof rapounininuultohenllLby tlieintrrjdimtlon 
of MUD air. And tt i« impodublo to dpuy tliat tliia i* a 
leffituiiat* field of otudj nod coDtempUtion to the yvaag 
plambir, W it ia 1a him that the publia will m« long look 
lor tho |ii|ia<iiii|liiiii of hoaltb nnd tho unrouLion of uinaM, 
for when tlten ia pnvontioii thoto will bo no need for the 
dortor'a cnn. 

Ton hare tnca Boyle's cowl fliod. I will novr ivfcr yoa 
to a Wgu diiij;nuu Fig. 31& U a oKtion wbidi may b« 
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flzad 08 th* top of a Mdl pips, and iHulntM tha propo- 
BDfflai whi»Ji i«UH« tha wind to atiUn diufng ita paow^ 
Bon MmtTKbi ilwdf mo oa to oaealfltata iw mod al a iri*en 
paUt. wiiieh by rouoo of tha bbkIca and tlie addllioBal 
Med a tt a i nii. and pawliig orcr am ■npty Moface. liBTiag 
tM oom-tiwpai cr itMiidnl mlarKonctit or dumbtr, tba 
■ aad aoa*l«rat«d air indiUM tho air in tba Urgm 
tovafdi tba oneoinif. prKlaoly hi tha aania 
at that wUeo Havnbea^a abownl in the 
•1719. 



Hawksboe'B Exp«iSinent« with Air. 

He showed that wlirn arunvnt of lur waaaenil 
a small box thu nit ivitLlii Imwno tanflcd. liodonb 
of you havo «««n thu mry iurtruiitire «zp< 

addition to thonc whirli I bnvo almady explauued, wh. 

a jtrt or spray at wind ia txtmlc to ptey over tba meMh of a 
conn-Ahnpod tiilMi, F'jtiif.-tliinK Uko the Tt'>filtr of a twCoa^ 
whirJ) tuW gem nvulr to the botkua ol a glaw faottlsk aal 
when tho leoturer appites the witid at nearly risfct aa^« to 
thfi top of the tube. Ugfat anlMtaHMS oaa be witE mm 
riiim|vxl lip. or oven IttiuMM toBj bo ndwd in thia nonav. 
in fad, this system uf mnkiiif ixnria is axAhixtg nunw thia 
tekia; adnutasa of (he oombinod induoed currcDt of ak 
diaehaniag tMf injo, or aver, the nundli of an tsfaoM 
tnbo. wlMHihf Oa high relooi^ of air ia snatly niaeei, 
MiditaiDonuirtamuttltcedaBddiBuiiished hy iwlimnceir 
from tha sniranndlng smfeoss or opeaiaga. (See Baaaw** 
cowl, Fiir- 341.) Slanen'sietaxhauatarisaeoatrinBeeef 
tlus dcsctiptioii, and OiSord'a injector is much abooi ^ 
■anM UkiAfT; oxoeptiiix that steam is made to [iJay 
vat<r within a oono, the jet or doiceIo pipe «ht nby i 
of staam isiuca. being ploMd in such a posJiion m»'ta 
the snpply of water : but lu I am net writiiw 
Giffonrs or Siemm's injMtura, i will oonAne mysea 

sabjert in qnoetlon. namoly, that of vBDtilatioti. I 

olnsdy rofcnvd yon to I%if. tU, Boyle's paUst hectkn). 
BOW nfor t« Tilt. 3tG, whtch is an (deratloo. us* ysa 
an tto ndditjiinal ftatiinwd oMM fixed oo tha top fcr tW 
wind to gather in. and ths eooe on the lop |o nAsd Um 
wind when blowing downwaid*. Kow tton to tig. M7. 



tatla % 




Fm. mt. 



Hen [a Boyle's prinnpk a«ain ilhislntfd In anoths way, ^ 
excepting in thb naoo th<> frathcn or wind nilhiii ■■B 
[riraWB in tha see^on and under the top ovna, Fig. Mt] ar«B 
net lonployed, nor the wind fpturd oa the top et ng. 3**, 
esTTied np to a point or raao, which in my opiiiio« 
not the HUglitmt ililfrT<>jin> mi far ae ragards tba m 
tfaecowl. No-ir lut oa k^' n Uttle ttaOm, and ogita 
Fig. M. Tor thi* nrxunimt rat off (hi> bap eowl aa 
the top opening be filled op : cnlarco tho top^ wUsb 
Ibe nuddJo plate, ao a* <o oanM it le proUwde soina 
o*«r the eonbe, or in tU* caM onr the largo «dg* part of IW 
bottom oone. Let tba oowl now float westhsmoidl faaUn 
with the wind, wbicfa in ita ton will, on a wtod^day. Uow 
like a forge baUowsi and if tbia uowl ia fixed over a dipaa 
draft pipe or fkeib air lalst flC a dram faaviiig an vf AWk 



lain iw/M 



VENTH^ATION. So. 
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bottom Goae. Ijet Iho uowl uuw flout w«utlion.t>x*k faahitfa 
witiitlw- wind, wUeb in itn tiini will, on a K-iniij- iljiir< lAair 
like a f org« b«Ur<irM, tu\A if thia •-■t-v.-i in t^sc-d cv<.t a Ann 
dxmft pipe or fresh air inlet uf it drain haviu^f &a up init 




rta. SiS- 



■baft, vitfa or wi^aut a kcjiI. jnirfoct rcntilntion or ft ttta 
eamot of ur idubI Le uituittatu»l tbrougb thv pipes. 

SucJi Hcowi in mail? by Mr. Btiniur, dti'l limy ho fixed 




Fill. M.7. 



^■vaJisBn nilarfrnl Tiiw of Boylit'i doitblc-actiorii 
■Dwi, UiMtntal on the loft lutnd i^do ol Fitr- 343. T<ni 
hm ■om BAniitn's and Boyle'e Wwl«, but thorn in another 
m^ur j«t trhgm I cuaot pus itnaoCic^*), munelf, Mr. 





Flo. HO. 



i-iii. SM. 



Bi^ftB- The oowl wlkich I thail tikaw in (Kin mliimo ia 

ilDiifltnledfttFfn, 3Wuid3£l. Pig. 3E0 in th<Tonn which 

Im buIem for HU pipo work, and Fig. SSI, for nwf work. 



Ttua cowl U compoeod uf it Horicn nf wind ^uanls or vsrticAl 
platea act in a papcadicnLir manner, witJ> lon^ v«rtioa] 



A. 



Via. an. 

opiru npaoM or lUto botwam Umu to let wind put ud air 
otit, aud Uaff plMtd M (lunnt botwaon tlw two mom, uid 
KtmiitablonuglM, MidiowTiin tho pkn [Kf^- 3.S2], caudm 
tho wind to reoootitMlf in Murh a mntiiiKr tAkt, In whiuh- 
OTor dJr^Ktion the wind n falqwinn mi indootd ciurant 
li cOTtalii to t-c piTxIiicrd. T nhnnld my thnt in the conUo 
of thh VL'iitilnlor is a aquarv tube or pipe porfont«d in tho 
cuutra purtiuii ol Da«Qt nd«, and wiu a aiiiKltt at donUa 
plaU-, vr wii:il ({iintd, oppoailo «ach pnfonttoa part of tho 
centro tub«, to thnt tJin indiifMl. rnnvnt <rf fnul air from 
thp 40)1 jiiptw pnniMi thmng'h tliiuto Ritinll roiinii holM in* 
perfumtkiiis. wTiich pcrforalinn* do not •> wndiJy nlUiw 
duviudrait ax thuj-nijulil vnroonlr loofrslil'i usrd. Rf tho 
tuegolii^ rtmarka you wUI ico that at certain time* it will 
fca BoewMj to ow xaao kind of uflm-tirD cowl, and 1 
eonaidor tut 7011 ahould bo now in n poMtion to work 
perfmt T««tilat)an lUMter %ay iitn^uin)rtanco«. 

Before I c«n depatt from 017 dinwrtntian on vniliUtion, 
I wldi to ahow TKf tmdcm wlint implirit coufidRuv lomn 
people put in this ctoM of tvorV; therrfaro I cannQt do 
wttcr toftn to n( 01100 introdiico liim to Bnnncr'n i^rtt«to, 
which i>t ilUii^trHtxd lit Vin. 3$3; tmtr ia a din;fTunt whiolt 
fttonnohnngn tnr nyidor fww to fnnn vith Jvincyirtan, whinh 
is lu follows: FirxtHr. Banner iUith noi likf thti idni of 
flxiijft a trap iindrr thr' tJuMt, nnd botdii llint It. i> u miibikR 
to lucioppCT or balloon buiiM except, in uprninl ponitinnii. 
But whatoTCT Ur. BaaiHr'a yitnn nu.r be obmit fixing n 
dowb without h trap inune^tolr bolow it, 1 ccrtoinlj-, for 
oao, cannot ntttoii to hi* id«a>, for 1, aa bRf>r(v mnnrked 
in tlii* work, am thorongUy rif opiiuon thnt nn i^luMit 
ihonld be flsod withnut a prnprrlr cnnHtructud trap iNildir 
it: and with Sill diifi dpfcrrniu to Mr. Banner, I my thnt 
■r. cloMrt of whateTrr kind >vt in tbo mukrt cui bu oon- 
ndcrod aalo without it (of coomr, aavo und cxci'pt Kuuh 
clafRtii If nhip rIimpU, whi«h. will b© (uUy eiplauicd in 
nnothnr part uf ihn work). But I mont not di^pivrt without 
Unit girinv ll"" di'wriptv.ii at Mr. Bnnnir'n l^Tnn^•^ItlL•llt^ 
tharnoro In im hpKin at tli>» drain, h'ig. 1153. Hurn, jiuit 
abovo the drain pipe, in an intrrvcptcr trup harint; n inirv 
air tnlot pipe : aoorD thia ■• Bxoa the aoUpipc, whiJh ia 
carried up nnd bavintr Iuh oowI on the tup. Born is iit oncv 
tho invortiid riphon which 70a haT« wwn at work In Fipi. 
339 and 340, but on thiH uul pipe, wliidi funiu thli niphun, 
nr« flxad two limiu^hM kvMltnff from tlif cluwtH, and uut 
hnrin^ tnpt unditr thnm. I^tit oh irp what Hr. Bmiaur'a 
tdoa< aro in thiii mattf r. Hi; muintiunn tlmt the lapliun will 
at bU tinea be at work dcUvcrioK frviJi uir throoirh thu 
wholo lino of pipinif, nnd Ihul t)if cl<.i«i?^. wht^n t\w handle 
in pull<d up, wiu ako itnpply lur to ihf cowl. Well, ao far 
an thix pwa, at tima* Mr. Hanner ia ritrht. and tho mtm 
will nt thiwe timea anawer perfect^- : Irnt tliere ia an 
rxnoptioD to emy mle, anil t imtintain tliat tlinc cxceptJoaa 
will M proved by the follonin^ : 

Let iu ■»Mimo that to-daj is n void, tanggy day with 
hMT7 atraonihao; that the intcmsl purt^ of tho hoiue at«t 
na tho7 ahould be. a%htl7 wanoiir hy ivuboil of the win* 
down nnd duon Wiut kept moderately oloaed. At aach 
timaa tlu> uir naowariy baoomaa healed, and liaea towarda 
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VENTILATION. Etc. 



thoioof. Th(ninirfiiFtni]iplyin^ tile (in», Jec., will bemnk* 
lug it* tny Intn thn hnuiii> thrnoirh nlmint vrrry pmudble 
crevl(i<' (IT iipcninjt bi"!r.uiif the fjixon rrf thi! hniif*-. Nciw, 
we will suppose tlio pim clueotB to W cotifitnidt^l in Hus 
nnuX BMUun' witli bzUw. &u., muI that tkm^ in nm ttnp 
btlow the cloiwta. Wltrtt in to piwrnt tli« air from below 
t)u> (nil iii[iii fretting into th-a oonbunijr of tlvv oloaet 
Uiiroiigli wnen tho axk, &c., «^kiif Hen it. ix quitu 

twAbantoi system. 

tVIWMNEK cow. 
OH FIXCO f IHIAL. 



OflOlM*'" PA» 
IHPflOUEa 






[W turn !.> MIVI 7n4l!S 

scum irtEM. 
IHt BANNEflp^Ton 
cio«T enttaiea 
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CLCtV^lbC- to ot 

^lALtG irp wiaci* 

HOT IJ^tC Tea 

DIUIN 



_oK n i(f OCX 



BANNCR SYSTEM 

iWmiLATIOHOF iOILriPSMLfV 

Fib. an. 



vridMtl ttukt it tab pwiw ; but mippunu thw la l«Lv plM« »t 
1L0 period when tlu wat«r Id tunted off far rm»a», Ae., 
Mid tha bowl «d tbe bute to be tnptjr. then how obont 
tk« lit pudair ibnusA th* olowU Into tlw bmua f For 
■ funlx^r »u:»(tiil at Mr. BMBur'm yriadpltm, MO COpjr of 
ocm uf bi* circuUn at lite end of Uua volunv. 

I IwT* in Um (onmer pag<* Mud ■ n lHH d wt to prim* you 
In tbo filM (4«iM t«wud« peHpet Mnituy plvmhui/r. whicli 
will bo uhftiMttval; tiMttod of h wo pm^raM in pmctieal 



plnmtonff, und whleb ia«niot]oiu u« boiU on 
prindplm, hvm a pmod ot at least thirty jmsm' 
jinu'iicml wurk, luul wtiltli am only i* masirtrd Ijj 
KtmUoiut wurkiug, wbidi wQl bo gnAtly faulilotcd If .| 
rnfeiunce to Biy wiitingH. 

Before 1 cMAuinctuMd Ilia aubjeet of rantiUtxin, w» 
wurkiiiK with tht waur supplj, as ahown at Efg*. 3M ut^ 
340. £ut lu uvw L'xamiDD tbe oiabma as tktf ai* 
licm (liL-y am rappllod wllb water from loa of 
Utiiki.''! Kama Bad dmuirh ib'C Diain pipe M. _ 
ndrua BM, Vig. 339. Tki.- mill hu bccB wmUnr^ 
tiniuLlly faom thmi to four huun per dmj for 
fiv« vonn, nnd ««iitinu« l« (pve •« good * Mtppl* aaJ 
the oajr it waa AsmI, and oavcw at least from Ii- m. ta| 
2*. per (lay fur pumpiu^'. I klutll gint a foil dewinptiMJ 
uDil itluirLiatioa ot Oume iubb In mj wcwk on Pmnp aad ' 
Kjihi Wurk. Thewdatena hare alao rtnmding waaUa, i^ S, 
awl B 9, tlie laida ot whldt jliould on no aeeoonl b« tvf 
nccted with a drain, Bofl pipe, or duMt trap, nor ia mit 
olho' pooitton where then b the Lmet pMobiliiy «f tail 
air piuuiiiiK throufrii them : hn« in this agatr tM end* of 
tho wmIl* pipt* dijohaige themHlvaa orer and into At 
hiiuM-miiid'H Huk, Trjiii which there la no daagw. flt* 
luhaiitJiKt! of araiig tliMw elAod p4pva ia, an •fwy peactwil 
plunilicr kiuiwH, that they a<4 aa an oT«tfl«w or wania^ 
pipe, BDil nlou fur thi> piirooao of tnulily i-traninj^ nut tb* 
olatera. The diit«ni on the left ta for tlui clmpt Mpfly, 
which supply pipe ii [torvraeA by either a rtmaM way Mv 
rocit-, »r u fuU vruy (pjudle Tatm, as at 4. Tha daMm 
on tbu rifcbt ia fur tie pnrpoae of aapptyia^ the dtelk 
Inth, and hIki Uic hat water tank ; the oatlot rada of tka 
pipcH bciuir altKi Kuv«ni«d b v etop coeka or epi n dU ««Itm. 
Jf you vill tnee theie T*pf*i you will find that ^mj 
■unnly the ainka, laratorjr Dftiua, hatha, ka., widobwiD m 
apoltea of anon fuUjr benafter. 



Housemaid t Sink* 

Let us now nnrt to ihn haonnnaid'a nnk. 
baaui, wbiota iaoneof VixdwaRlVmlobnitadMtf-i 
Imaimt with flushing amuimn'nto, in tot into the l , 
thu tnp. and a better ba^ for nlap »nka cannot be Md. 



Wash Baalna. 

Now lat na oxumiiui thu waali<baain, 19, aad 1 
the boiuamnid'a nnk. Hare wa liars tho hot 
wntor Bupply, an at 20 and 31, tholmt ■npnlr, W 
hrau^t oJT tho pipe, it and iS, wUlat the oold la 1 
offthafaranoh, 91. H-rn thit \iiitn it * — * 1 — n- ai 
93, tha oatlot of whiob ia bmufaed tnto the wants 1 
and ahoold not bs fcmtokad brio Cbe nil slm. 
tory wnate pipe la often euiled tlnon^ the wall to < 
olmri.'n into a limd, ascfuiwn atlhFV- 3^*- ^"htala* 
baa.u. <litirLM)i:iiLg into an (O-trap, would, if the 
th« biwin ie of ita proper atie to npply tho waato | 
boM to as to keep It thoroo^iljr dean, oauaa tho «»-■ 
•Ifihon ottt, and m > protnation acunst lUa m 
nnurt bo naad, aa dunra at M. and wldali ii ooatfaa 
tho roof oa at 2i. 23 is tho oresflow Cram bMfa 
hi^l nt tW o>-tntp, LntmnowoauninatbeUTitori 
at the nKht-hniuI comer of V\g. SIO, whkb ia oao oJ 
fold's baaiaa, with Fell uuf Oa.'a fltluuB, flxad on' 
woedaa frame, tho baMn being let downiml with tka 
tm boaidlns, and a mnrbla dab plated on llio top, wUA la 
wuh red load bedded down i^on Iba rini of tho baiilo. TW 
eodn are l«t tlumigh and a ew we d ap fnm heJuw, wUh 
baok-nuto, tho pipea beias ooonaolml willi uafoM. XW 
waMe nipa lagowned with a itudiniC vut«, harljig a tab* 
at the Dottem, aaatM, or Ihe ovwflow of ttu* h^^mtf 




WASH BASINS. BATHS. HOT WATER SUPPLY, 



be B (nparsW pipe, m at F. biit the wairto piw of tWs 
bniin in mntk! to discboTjaro ItKnIf intu • amnll O-tmp, 
kaiiitK • '*'Bjf luiiiftli of WBKte pipe, tu ohowii «t L W 
(L W, Ur^torr w"l^). This lonj; len^fth (rf nipo la tnr. fnT 
■way to T(iiiiliit<>, and thorvforu a Imp iiiiwt fw iij«cd w^hiih 
■ntut be ciphon proof : tlwnwfnn-- n-urk at'i:<irdiii(r'y ■ A mwi 
wbo would UM ma tfiOT V.*hti]M'(l Lrau iu fiii'li i> poriticm 
\niulii niiiii'ly be no bctwr than a iiiailiiiiui, or iniMl IwTe 
<t> anil V-irrtji ftvtT. I liJiTf iwid tiuili- uiilEciuut toprovc to 
TOO that Ibi- Q cliLU of trap i" the only roliitb!i> oIpm* of tjftp 
fcT till* putpOM'. Of Munwi the ttottic tntp is of tiiv Hsm 
etNWtnotioti H tiM O, ttumfoiv nu ciflniucnt w nnsMMTr- 
Tlw end of this lavabn; wiut* ibDuld be idwIo to diflohftrgo 
In k ■i™ii«» ' Ruumer to Aat before spoken of. 



I 

r 

I 



Baths. 



TU* la (Bifl of Jtohn F0II Mid Co.** bathit. vlilch, 
to it* idinpt[«IQr nnd durnbilily, ia frutt comlu^ biU> „ 
UM ; it ii tixfi ""t iLc lead rafe uid on two bliwlis at 17, 
47. \'n)im flxinK bnl'i-* >'*'^ ohoiild bo lakt-ni tu tlx tlii-m in 
Micli a poirflion, tliat pm^onn whrm iwitifr Clu-iri iKiiinnt nt 
or tttind in th^ir OiWn ug4it, u., tho font of tb« bnth trhould 
■Jvar* b* Sxpd U)W»rd» the mjra of tJie Uffht. Baths 
Mlionld also ■IwKj'i bo jnnili' t*i rmpn- tb4'm«']v«« u 
quUiklr M pwwble. via. : willi lnr«r- jirrntlujfs. ttuitable 
ralvm. imd wiuto pipis with niDidtnt fnll, N.B,— Air 
or orrrflow pipwi nlmuld neirt' bo t\xri\ iiit« llit> wi^qlv [rfpo 
(tl • Iwlh. *>• tiiiji pF"VBnt« tho wntiT hnvin(( fhfl dmfrpnpr 
cffc«;i whi.'h it othcrwiwi wimld burr whim nir in in)t 
•dmittM. thtwchv (*iiftin(r it to iinptj- iJowly. The over- 
flows ara Ui>t itJktra H<pai»t«ly nivny. as at C, Fig. 3ii. 



rNow lot uii exMniiie llie airuiKcniCFiils of tho hot wntcr 
irork. Snppoae wc begin ftt the not irator tnnk, fig. 330. 
•PI 



HOT WATER SUPPLY. 



Tank. 



^lU tftalc ia ooo of Brnby'*. ■ ftnn cckbttit^^l for the 
qwdity «f tluir (pdvaniiod iron t>Liik« mid nihUrtu of 
amy oaaoMTCble diape. During my forc4nnn>^ip with 
BIr. John Jny, iiwirty twcntj' ycnn ngo. I fitt"i u ittry 
Urge quantity of their gxlvaniJiM iron Umk* in ihe npijch- 
bonirbood of ITornwy. uid only a few wricli* at^ti t van 
outcnu enough to oxandnf' thcni, and fotuid tlnim in ncorty 
BS KO«d • nmditi'in a* wbi-ci 1 litft tlmni. vlidnt nnothftr 
naWr'a gslvnnixnl imn niHti'Tnii. fixrd ahnut thci <cimr>dati>, 
■ad on thr NHnic mtaT''. ncro as niat.y nn ihv innidn lu 
Ukongh thev had nt-vnr l^-en galvani^wl, ubiih iimvi>d that 
Ibennunt DO a wonderful dilf'-nTU'e In tho i(iilviiiiiinn|[, 1 
also caunliKd a bet wnur laiik. fSli'.-d at FiiirficM IIoum, 
Tim— ij. which 1 fltt<<d in tht- y(<nc 1861. Thin <^a» one of 
Bnbjr'a, and in a Ibfironj^h n^-iA or'nditinn . 'tiie P<P"* 
ma anpplied bjr Ruwriirit pf<np!n 1 whom I harr dmit with 
tor TBany y«an) anil Iho oxt«mai pnrt> wciv an briKht no 
tbe day th«]r wen* put up. 1 mpnticin th«M few linM «c 
that my Rttdiffa may think Uril b«fon> thaf puntliaec. tor 
half tli« hatda Is On oat worX] baying of n«iwctsblo flim* 
wbvii dumlnlity ianquiivd, for nini^-ti'nthN of tho dcpiVtji 
for pIubiImth' gnodN ant driu- r-vna tlinu^h thry mny h« 
|(i*«i to yon, nod bo awiircHl. w I jmin-nl witli my wriutigw, 
that I shall not Mniplci to rrrvimnn^ml niv nmilpn to thw0 
flnm which I hate pfmlii-atlr t^^^f 1I ^t qimlity. for at 
lauil those ln#t twimty-llvr yntri^ acninut Iboiw chttip JAi?k 
tntm whitJi I un onrry to My arv bj f iir too auDNTOua in 
tb* UMHcd Kin^vm, uid which nr* tho oaiuKt of matiy 
p lua b m loMiBg ibtie tnploynumt dHilr, in sDm* pait or 
olber. For iuAaim, a pliuubnr in ijaliinil to Bx a valva 





a oalling or two! Whu iNbbuiwl; TIm plumber; and, 
talk however bo may. milhiiiK will poTsUMOi' toma paoplo 
but that it 1» Ilia fuulty wiirW. Evnn aimplo acrew-down 
Mop-vooke an- nisdu without nuffiaii»t pacbo^, and whien 
the wmt«r is nirnixl on a Uiaka^ la tho <«nMqiHni<ie. Thej 
my the plumbtT U to blaew, and ot eounu the bltmo u 



M^led on to liirn . Thnn ngxin, to releT hiu-k to our ds- 
tsriHi it ia • codudod thiiw to have nen- itun oiaUmii run 
likv « dmv ; porlM]M Uia work ia MntrMt to the plumber 
(kbovrcnLjr) ; be w «xpoctod to atop tbo Iwilu |p:, oft«n at 
ita Mtnxll «xpniba. Thaiuunn Ai^pllen ta ir^n pipinff ; hcotw 
tl> nuuioi) why you should b« a« ctunful in judging; yaizr 
nwtanAl n* in dointt Uin work ; fgr what U wiinu thin bwl 
made pipe splittinK' nt rvcry thrrnd >'<>ii wi.ili tm bctow, or, 
not at >1] unltkni1>-, with n nplit in nnr of tli«' nwWanioKt 
place* nbout your wgrk. I t^iuk I hnv? «uiii suffioimt to 
uiduw j-ou to neck rmpcfltnbln lirm» (or tho purphaso of 
your mutrrial, tnore espL-cially for your hot w«lw work. 

A 9owt «ynt<4a uf liut wnU<r wnrk ii lOinwR ut Fipt. 333 
Utd340,btit thv workinif drlflilH will bn Kivrn xmAni thn 
beadinfTof Hot WftttTr Filtint;. Arc, in nrit Tn1umr>. Thn 
foUowin^ tiricf desoriptigii ouij- give y^a ui uuigtit iuto the 
work; — 

Hct Wat«i* TAnk. 

Thi» bM n pieco out imy Imm l.hn wdr or front, in order 
that you OKD »ee th« method of fUinK th? md <>f th« fiow 
pip*. P, khi>v« tho end of tho fntiirn, !t. The flow pipo, 
V. ia thn hot-wntjrr pip* nnminB from thn top of tho boilnr. 
Tho Kitiim pipn, R, ia thn nolcW vnt/ir pmuinft from th« 
faot wnti^r tanlt to the botlom of tho bnilnr, ilk »t E, whom 
it miiM with Iho hot wotor unci ngnin Mccndn thmiiKh lIlc 
PLOW pipe ia ivRiikr ordor. This b known an tho oIom 
Uah •y»t«m, tad no dr«w-oIt pipe ihould bo fixod at itny 
other place than off tho top, a* at 38, or preferably diroot 



into the top. Sonietlmoa Ibli olrcoUtinfi; tank ia ftxadi 
to tho boiler, which allows the wa»r in tho task la 
hotlt-r, it not haiwg ao far to tr»«'l throufrh iho pipes, . . 
it 18 not adviiable to pines thin tank in thn kitehen, aa ia 
th« aiunaur mentho it mHluH thia plaoe too hot. nnlaa 
property noteoCed with hair-felt, ice. 

2'J is the T«nt pipe, which moat bs wcO pr o t cc t aj bam 
hof>U aad takeu ahuve the water-lino ia datnn 7. 

3.0 id the man-hole is tii» tank, to clean out or t 
the Stliiif{8, ]9,B, 1%* air or vent pipo, 39, miuil name I 
tak«n the least below the top of the not water tank, bat I 
fixed to the top with a pmper flange. 

The pipes, F R aud U P. are flted with back nats : 
KTommeta on the sldo of the stacionary back nula. ' 
Uioi the tumiiijj; round of the nut doe* not oat the 1 
away 1 another ratiAon in thnt tlii* joinl can if 
tiwhtoned IIP from Iho oiitniil* witknat takin|[ off lb* 
hole oarer, but of ooureo this should not be raqnirad la ' 
done. 

I have said that ao draw-oSx should bo takm off at 
other point Iban at 2S, but in this, ea in all odier 
clrounuitanoes altis oases ; for instanwv eapposo 
water task to bo a mAttJir of I DO feet away b«a) 
soullffv nak, and no hoi vatflr pipe noarsp; in lUai 
I should biko my drow-nff fmmniF thnflow-mp(t,aadi 
«iiiillR.T i-ases may suit equally n* wnll ; but cd ooiine ta 1 
wny you can empty tho hot water tank when Aon 
wat^r, which Riiial bo irusnlod axainst during the timsa 1 
frost, &c. fFor a further duuidatioB, sM Hot Ifite 
work next TottunD.] 



PROPER HOUSE DRAINAGE. 



I hare oow to oall your partlruUr attention to the 
natto' of htiiiio dnuiHK^, for this important part ot 
•anitoiy work should bo thoroii^hJy undvrstowl by the 
phuabet profcaunjf a knowlcd^ of aiuilalivu., wtiiuh 
knowledge «v«sy export workman is now vx|MM-Uid to 
pomaat, althouf^h I for my part uy l.hst earthenware 
dnbu^ ito., am in reality wotka nonKiwhiLt beHid» the 
iDBik ed pnodcnl clumbtnB, equally so and as niuob as the 
architect ia not the bnilaar; iherofoRi let us aaenme the 
pneont or ooiDin^ vkitM plumber to take tho poeiUon of 
en^neer in boiue itrainajo: work frronally, booaow at the 
ppamit tinw oar aKhit«ahi ffooerally will not take the 
maltsr ■ttenuou.'ily in hand : nor dote tha buildar oora to 
enfuroa the strit-t lawi and rules of sanitation, so that 
between Kohitect and buildor, saiuttttion. If not taken up 
by the plumber {or some coe elm), who K^'norally hae tho 
future Mnliol of muA worbi, i> ult«Tly ac)clerrted. And 
hsnM the reason why I rive you this subjnA in full dMail. 

It is not meraly the il^fgimf ut a trench and putting n 
few drain pipes togother that eonatitutni a drain Ht to 
conrey the idopa fmit ilnkis doBBla, io., Ihmittfa it rxnnot 
be disputed toat the word "dnln" dKnifioa any kind ot 
Aaanil for oanying off Uquda whiob nay bs open or 
elosad in. 

Tbam i* a wmderfnl disUortioa between a houM drain 
and a land drsln ; and there ia also a dilforHUui botwocn 
a hoBie drain and a eowcr. flewem are the teotfren of 
bMM drains thactfon) wo ahall not waat to bare unytbing 
to do with them, but leave tide to the proper pemms, auiA 
M Mr. BaUwin I.atham. O.B., or Mr. Cbariea SlitKw, 
O.K.. who have nude it tbirir bnsfaiess to handle the Iet«i, 
and Mr. Box's, Mr. Itoardntore's. Mr. TredjfoU's. or other 
bydnaUo taUei. TIm oonstmirdan of sewen ia Icnowa to 
hitrng to Iho prof asM nm s l oivil n^tiecr, aad any olber 



pcniuu dnbldlng' in lUa is nlnuMt mm to oome to ^dd, 1 
thi' iiiiu-experjeneed do with house dnlas. 

To oummiuiue with, let as aee what ar« tlie inF 
features of proper house drains. 

Thne are stx verr impoKaat joint* to aleraya have 
view— tho full, kind of pipe, au ol drain, 
Jaintiiiff, Tuntilutiun. 

Fall f(M> Drains 

Pbet, the fsU, which shouU be lumriratly sleep lo 
the veiodty of sewage to bs, say, (ft. p«r a e eood, 
allows tho depodts to bo pushed or ur^nl forward thm^ 
the drain without sloppinr at any point. But the fiolkwiif 
is my nperioDce in Xondon, wbtoh answera nry well :— 
Qire as much marc fall as you like— t^ia. to 2io., ia 10-ft„ 
tor tho main dnun made ot glued pipc«i l)ia , to Ita., 
in Ut., for all branohw; not lew, bat as much mors m 
you can get, eepenially for die deert drain*. 

Some will say that you can ham too mueb tall, but 
is not my expcrienoe. 

M. Dubnat givM the rolocity per second mow r 
nmor* solid suntaooes bi the toUowing:— 

Ft. In. 

hfnd X per •Mead 

Common ri««r sand at 

Small gnrsl •( 

sisoofwas ... .., D 7] 
,. aiwotMaiM ,.. ... ■{ 

Coarse ballast » 

Anffular uhlngle aiM of Kmi's *gg» S3 
Proi. Rankin says that hoUM< drains ahunU kaes 
vdedly ut 4|ft. per souund. and 1 uuite cntkcuT wUh 1 
but you cannot always get It. Ur. Baldwin 



:^ 




O.E , uLjs that " In titdtir to provr<nt Aaptmta in mill 
sewpra or dniiiM, ninh u Uknw ii( Sin. vt 9iii. dluneicr. 
n vi'loLvty ol not Iwa tliiin 3ft. pvf tncuud Mliould be 
pr<xlupwl-" 

I Drain Plp«ft. 

Vi>(t ore tba plpw. TbaM iibonia 1u> ntffinimtlj large 
to c«rrv off an tba run a&d othi>r tratcr und ii<-[Ki«it«. 
WitbouC Uiin; mora Uiui emn half filled v p . Tlicy HhuiUd ba 
■■ iwrfect in thape aa poialbl«, vis., roimd ma ntrnifftit 
Tbm nn different kbub of Mrthonwan pilXMi alvftjn 
nrtnct the mnuuthent mHide, wt'll ylMZod. 'lTn>c pij** ore 
^mrraUy nwdo in 'ift. l>rTi)!rll»s <iKi'-liiding thfi ■orktt, 
whiuh ia tutully aa fiUtiwp: For/iii, [>iiKt. IJin. li> Ijin 
Inglli of aoclni' ; (roni mid to rocl of pip<' 'Ht. ])in. Idii^; 
t<ic a 3iD. pi(M^. KK-'kei IJiu. divp: for n 4iii. pipe, Ijin. ; 
iu 6tii. iU[ii--«. liii- aoviifU: lu Dill. Ui l.'in, pip^^i 'jjin. 
fi«t tJiuM! Iciifillis u( (Mokt-ta vary iu dcpili. uliis !« th? 
teaxlk <■( wonie 1 linT« ju«t muuturcd: :jm. ptpo liail Ijin. 
HMfceit. on< -lin. pipe hod n liin. nonki^. whiUl iLtiuthcr. 
41»., hiunnly llin. soohot, and the 6in. ]iitii' hno n Iftn 
KKik»l. Bui tUd t», at any raui. Rc«r MniiiiiTli '"f 'mlinnry 
wm-k, Thii tliiclaiiwk of pipea olao varic*, liut thcc an- Ukc 
§:nieTal iliicknuMco:— £Sd. ta Un. pipe. (in. ihiak; liii, 
pipe }in. Ihirk; Pin. pip«, {in. tuck; Sis. pipo, jin. 
^ Ifauki t*2in. pipe, tin. 



'■thfir 
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Weight of Ofaln PlpM. 

Weight of tlie above plpen art, for [)ipm of 1h« following 
diftinvtar: 2in.. T Iba. . Din., 12 Iba. . 4in., 1(3 lbs. ; (iin.. 
29 Iba. : JHn..« llu.: lim.. 86 th«. : laiii., I'.'O lb*,; anil 
up to 2 cwt. «a£^. Of cuutbc) this » whan the pipen ore dry. 

Size of Drain Pipes for House Work, Sic. 

Tho ww> (■( n drain pipe muni bo dctomiiiicd by the okv 
of wnrli it liaa to do, and tba (All yira can gvi. Uuppono 
TOD hnvf a dbi. drain pip*, aay Gitft. in Imcrth, thai you 
BKTe a 4in. aoiI pip« omplyin^ n Intrinr, hoTilinj; my ^00 
galloiu ol ¥riLl»r. tbii ]:itnn<- !■ 1i>ft. hifih, at above thn 
too of the dnmi . this drain al«} (iikn* the wnrnr, &.<!., fmm 
■11 tlM) bottom part uf tlwi hoiuo. What wonld V the cffonl 
if you pu1lr>l up the hitrino pliiK? The cHott would he 
that yo» maid hnvt a fountiu» al Hid unnnat outlc-t to thf 
bottom trftlisaail pipo. Or, initmul of a Intriiip, ynu have a 
haidllf aSia. or qnink wnmte . thin in nut at uU 
ia booaaa whcro thp drnin* liavo liprn ]9nipt>9'ly 




hoOMi], Sin. plp«a, tf laid aa per full of drains; if thii 
cannot hv goi, Otvti I ukv a t>iu. pipe. Kur houoca baring 
from 30 li> SO roEiHU', a Siu. pipe, if laid aa bcfoTo; if not, 
tbo next siic, I2in. piiH-n 

Aaotlx'-r muir^n fur larf(i* pipe in thut, fnim tho caieleM' 
aeaa (if you lilo to cull it mi u( pcrtoa* throwing down 
floor cloth.1, miitiitibuKLt, uiid the lilu, thcsu Miaatimoa 
aattlo in the nmiii dnUn and tbcra bank up Ibe other aolid 
gnbctancoH until the weight al Iho wator riiua brihtnd, and 
it) a budy puiihei tha ba[M.iliinfiit fonanrd. ThiM cif(«n 
takca fhuK- n dimm tiui'm Ix-furi- it gcta nut of tbo pipe*. 
Now if the p;pc ia liu., it in tun to utui at leiui OmA tt 
«tupa again*! tbo aide of tho pipv jointn, thua blocking tkcn 
iipaltflgcthor. 

R«oor>ds of Stoppages In Vartous Sized Drain 
Pipes. 

I Itare at Hon»«y, during Uio roars 1$70-71. unstopped 
th« following draJDN:— On tho Cftmp^boumft Estate, on* 
^a^. druin twi^nty-lhrM difii]w>ul tinua— almoat monthly; 
aiiuthi.<r 4iti. Ill what. U known as Campaboume-tvrraoo 
(uurtmu dillervut tiuim; and to each houae la Caiapa< 
buuniF-ti-TmL'o. Hi)i:h'Btr«^ at lesat a dowa ttmes eooi, 
uutil tlio lut y/m taivti up uud te-Lald with flin. pipes. 

Tliin woM for Hr. J, Dtililinr, tbu woU-knuwn iMd and 
ffiaaa nitivlunl. (pf South HoTton-itrN-t. Theso are oidr 
uuu or two vuHM of 41n. pipe itoppagoa whkb I hare had. 

'riiuii Sir. DaldwlD I^tnam aaya In hie naiBeat mric 
(wTixiud edition) on "Sanitary Bngtneeriag," vage IB4» 
that at Croyduii, betirecn Ifarcb 27, 1H&2, and Horembes 
ZS, ISo3, a pvdod o( twmty months, sixty atoppagoe took 
pla«c in 4iD. eeweia, thlr^-four Hopp^gct in liln. M-wraa, 
litLo in Sin., one stoppage in Mn., one atoppage in I2in., 
■nil) in thu 161n., ana twu stopun^rea In tna IKtn. aeveim. 
Then he ynea on to aay that Mr. Cox obsarred that tba , 
iiiitnbiT uf stuppogM in th^ tm. aewer would hara 
pnibiilLly boni granler, but »uni« of thunu v^rr Binall 
■H-w-i>rii n-rrQ takvn up duriufc thu pprioil and rvpUpvd by 
olbcra of a Isrgtt aUe. AH the utoppsf^ iu tho 12in., 
15in.. and 18in. plpe-oeweta occurml from tins ituutUulenoy 
of tho Htn-ngth of the pipes. 

Discharge ofa 6-ineh Pipe. 

A Ctln. piiM). runtiitiir hnlf full, with a fall of I in 50. 
in rqnal to a telDcity iif nluu'. 2ft0 fret piT nlinuLl^. This 
will di>rhnjge 2t cutji; feci prr minute, or 150 gallunH. 




Fio. 3». 



Bat thcTP ia Buothpr rvaiaun why Uie dniM 
~^ enougrh. 
I BUgg, C.E..aaya in Ids work: "A pip? Cin. 
fattemal dIaiBStar U auffldcntlr lanfo for thn draina of 
tba Isiwest honse. aad it in not too larE« (or tlto nnallcat 
hoosp.**^ Ppthspa hs aKould hare taid 9in. for tho lorKoit 
hutaw, benaw tUif largest hoiist ntay In a little ■tUTtfiiH) 
toanuusinn, palnoe, kc. aa Burllufrton or N'lrtlmmliorliind 
Hones. In such I iihoiild be vrry wirrv t/j t\x a 6jri. pipiv 
Agata, faU» make a wide dlScrt-ri'w l^i ilir m/r of thi- pipr 
reqidtsd. What L do is this:— From ihw wiuiULtit hciiK to 
bociSM bartag U to 30 roonu (iiududing orcty room ia ths 



Simple Teat fbr Drain Pipe. 




(tnujcf; the aidrit of pipo vith the oaUipos. Fig. 35'], for 
irnitralaritic-'. Stop up the MMiketcud with any mntrriij. 
itii--li M (iiiii)t it iip.n clay or o««iont, orlJo aoino parvhninct 
ur >ii:>tni^hm^ rotiud thn wmkot md. and then fill it with hot 
r.'utur. II Ihr pipp it [loimiu. thr wntsr will show ititeif by 
ooxinjt thmuuh iin thi> outsiili'. The weight ol the pijiL-a 
will alto fprc yoii an idea whether Ihey arv good ur bad. 
A. Kood pipe outs tnui if you go tho right way to out It, 
[Sco CutiinK RpH«.] 



external Percussive Action. 

Drive tva inn oUh!* Into tliv Joint of a brii^k w&ll and 
Oin. npn.rt, Vhtcu thopippcm u piiivuf lMjiuil('liwc.'a(miiirt 
thp wnll, ami just uiiiii'r tlm truu <ilii-*'Li. TIji'd tiiki! two 
«nSi>1il IxuirOs »r » '^in. ilwil, 12(i. Imi^. aud plnci- them 
imdcr Ui« DfaiavU luid ujxin Uw ocKtru uf lli« Uiu. pilWi tllD 
pipe ftiMwednjc a< a (uWum. U the pip« U nil ti|;ht U 
will stJinil the prcwmr* : atmo wUI iitsiia yon on the top of 
Diin Ic-Tor. Iiut it i« not noMBMir ta do w. 1( yaa rM)uii« 
till' mil nninhiiiii itniu, loail tfie lever until taa ^po givei 
wny. luul calculate tbo ««i|cIiC bv Oie U'ii|;tli of tte lever. 
A gowl pUn t> load l3u) lertr is witli « pail at tho «nd of 
tho boarav, the iMiilliJiriigt;ti rvvv tupcrrvtit itfnlliug whvn 
tliA jape (fives wnv. Oraduall}' fill thi> iiall v,-lth water 
until Uu< fdpo bccaka, After which weigili tJi« wnter, wliioh. 
ginw tliD oxut weight. 



Internal Pressure of 6-inch Plpee. 

Some of onr dmin-pipM vlll xtand fram 301h. to 601b. 
prMMire t« tbe Kqunre inch. : otbrm not moro than 711i. 
Till* ahoutiJ tic Hutticieiil to t>hov their V)LriiibI«nc;w. nnd 
tliat ihey laniiot Ui dfpODdenl upon for worlnii^ niider 

IIRNtfiniV. 



Mea«up«ment of Drain Pipes and Prices. 

Tht iriitr i* taki-n intcvnol nii-iviunniii-nt, und tlii' lonfrth 
fcum tho iiuido gt ahoaldcx uf aoclivt tu oud u( Hpifrot 
Mtd. The ffMuni Ici^tb ii 3in. to l^in. Wnr, ill., imd 
fnnn I'iiii. to Slin. ban, 2fC. Sis. Ii>ii^h, wad from 
aiin. t« SOin. buro. 211- fihi. or 3ft. lenKlli*. 

Sold in bnt^ at «> iniidi codi or l>jr tha fcx^t. Wlmi 
■dd bjr the foot thuj mu, abgut 
Sm. Sin. fin, Oin. ^n. t2in. l&in. Iltin. Iforo. 
Sid. t)d. ed. 8d, l«.-2d. U lOd. -te. 4a. pr.ft. 



Setting about the Work. 

Tinm, jrom idinulil iLvwrtniii what is tlKt doptli of thp main 
H>>r«r, nr the Li«-iirt jnHni you enii gri lo. NfSt. m* bow 
miM)bfaUTi>uo»uh«v*fronitlieoulli't tolhulup uud uf tho 
inm. II von baw ptantjr. yva tea Uko the drala vithor 
in a •tr^f(ht iMd-litw by mabing > gruluAl idopo tmm 
bead tu fiiot, or yuu («n |pT« tho pipcN a ipMd toll, and 
"aftif dip" w dive dovrn at or nrar tn tho udr of tbo 
pTWrr. Tliu latter ploii atwn oxpcn*p in nhiftiiiic tho 
eartbworti, and anatwrra tlu> jnirtHHr v<n7 mJI. Of niunt* 
yot) IcBow Ihiit tlut trm^ luujtt be uiadu wide cnouirh for 
Uviiv^r iho pipea and for tL« n«i to work in. and a]*» 
that tb>i (fronnd mnat be Itrokon up or unbaNd wider at 
tbo top, in order to allow for the ifaorlnfr or tlnitivriiig up, 
and that mjbo trtncbeaaujr badu|: "plumb," wbilat utbura 
■n doK at a *' batlor." enoiwdi n K an ibo tfround tcqoitvi, 
and wbkli will be IhoroagUy expUlncd ua we pceoecd with 
(be work. 

Having DOW tba fall, Icngtha, him, Ik., *ti to work 
and make akefa^m aftrr the faahioa of Ft^ . 3^D and 
FSk. ftSi. Ffff- HiH u a plan, and riK' 31* an elmation. 
In ndcT to do tkia, you rtxiairo a ecala of fc«l, nhlob 
Me at fbet of otevaiioii, FIc. UT. Tkia equala from 
l» M^ M maej fee*, and the dirMon at the oad 
thwa leet divided. New, ai^poae that tou winbed to 
nteaaun ofl 31 feet Take tbe dividm, plaee «»• 1cit on 
tbe mark *■ 10" smI esMid the etiier to the third diriaioa 
paal " 10," wUcbainab the tttU [8m <lrnwitiKa.l 

N«w. euppoae jrou nquin to know IIk buk uf tlte bnak- 
Eaat room. Teke tho divi.!«r» nsd meeaura Dm pUm and 





tUitu "pply tlieni to Un; rctvlcn, and you find it to b« I7tt 
one wa/ luid l(J tevt the other. This in uuUnI " muliu^ " 
pluDB. la urioT to mukf tlnnu. you luust iiiouJiiire tliv nwt 
objMt« and mark t}i«m out on p^per with tho maIci of feet. 
Toil («a makiB your aciil« t>1 wt anv ei»e yoa like, but bt 
it ba properly dirlded Iul« 10 feet oivldonii, and Huat one 
(d Uww divliloiu Into f««l, a* tbuwn at b. Ac. Tho 
altttatton la ior ladindng: t^[> (all, and all upriitlil Ilip«^ 
nUl* tha plan givce iho laxui- Laid dovra. Tbcro Bboulil 
alwo^ bo a plan of draimt l«ft with ihi' ri^iiy jirapU of 
th» pariah (in KntdiwtMii thejr very pronnrlv fnU.Ka thia 
rale), Mid atao oa» t^orod in tho liuKlliinrit hnndii for 
reference. At moat places iioir about Iintidon you lain gi?t 
a plan of all new work from tfao vestry poplo. wliioli ia 
vdTj haady at timea. 



Stone OP othflr Marks. 

O. T. nwMW Bully Tmp ; L. P., Iwid pipe : B. P. 8. T.. 
Butler'* Pitiitrr Sink Tmp ; iHMnutimni onlr P.T. . 8. T., 
iicullcT>- tj-np . T., Imp ; S. 0., ittop iwek : W. C. T.. wulier 
ol»wt tnip; I. T., inUrn^nptinii or tnaia tiap ; U. T^ 
moia tmp ; 0. P., Lvanpool ; T., task ; W., veil. 



Drawings. 

DrAwiii^a may be made irith d^UfHl litiM tor Aawing 
liiffOTent pipB«, "tiPh m the VENTILATING PI1% 
Fig, 3ST: amaller doU for toil pipen, crow dft* for rain 
watcr-plpea, rad tines for hot wat«r-pipe», KOd ao forth. 
[Alao KK StMhig alwat Oto Work.] 



Shoring, or TImberlng-up. 

Tho trendi hting iag in diflcnrnt mmIk. &e., Uw fIIm 
rc<|iiirD wiTDu praUvtton to nrcTcot tbvir f^liuK >•>. TUa 
ill known in tho tradft aa "aboritiff," or " UmbmDg-nn." 
Fig. 358 ia the nmpbn nwtliixl, «Ditable for good aay 
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«aith. Snpp««e you on dovn 3ft., thoa wt smtie dhort 
Diaoat at wood on ead as U P— tbwtc ar* caUijd " prow." 
Neat, lake gome 3lii. by "in. or 9in. duali. or two H«nold 
board* placed lOf^uHitrif yi>u lin\u nu dvula, aud plan 
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PROPEB HOUSE DRAraAOE. 



Uhm on OwtT nAp bo fti to rMl tijion the ends of (lie propx, 
U at W W. luij well up tifniiiut thn wulb of tlir irunoh — 
tltCM ar« coIImI '■wnlinK«." Aflrr this, bki; a rcHl luiil 
OMaaura the dfaduiw between thcw '* viilintc)s" W W, uid 
out the "atruto." 3,Kpie«e ofi|iurt<nntr<jr KulFvlit pule, to 
thia lon^Ftli. Jtwl i«nnd o9 the onda a little and drive 
tbcae atrnlu belwcvu aiid lantflUni-nya with Ihit waling, w 
aa to Jam tbo triUintfii uji la thn 4inrth. T!ii> IUm Om 
VollBga. Nov get th« neit in as q,uiL-kly a-i jon like, 
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until fou an at (be proper ^ptlt. Ft(r 3J9 •howA anclbcr 
MDdaafir plan terthe mora loeM^tunnd. TImi didnwDtw i« 
that a number at naail Inuib. catlrd ''puling boanla.*' 
aboatSfl. Ain. hms and l|iii.tfaidE are umxI. prvfvmMj 
iif hard siKitl, Micb aa eun. Tkn* loanla iliouU he 
first placed Wliiad tbo valiaga. and tigbtracd up •• 
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Fig. 3Sa iliowit ft aide viev of tho aboring done vithj 
boanu; P. tlie projig; D. tli« poHng board*: 
waling ; 6, the HtruEa 
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Plf. 3G1 Kipnantt* a trench ahflKd up - 'lb "riiiawi 
RRR,haTiiw Um waUntf, W, and -trata. S, aa bafcnl 
We lue tbi* nnd of alKain; fur ve«7 bad gniiiM. 

Wbra thia Uod of abcrfttc haa to be dcaw jom naj 
ezpMt bad boturaa. and it u nroowny ta lar mad or 
c«BCr«to he tha pipea tu lie vpam. In very bad nvqad 
«• ma amir, t«%s, aahe^ Jcc, m • paddi« bahM th* 
P0lin|t boanla nr nmiiefa. 



Artificial Bottoms oi> roundnilonsfor Or«lii» 

Now tliat we am ^Olt dia mbKM o< bad gnvai, 
will bo tiirmarjr fw lae le a^laiB ib» awUkod a ' 
aitiflaal boltoaa. For tlda nfir to f%. Ita. 1 
traneh flot tfciwwfc the top aoil, daf , and ■■!» A^ 
The botton aaad bmia.aa7,qaicfcnad.M4Mai 
of ctmne w(D be nrj troabmine. ntilaai pnrv pi 
br taken to diore ap^ Ae. la tbia tnadt I aava i 
rwutna, wbkA mua be drinn dnwa a* lite waHt i 
(la Moie quartm this woib ia knm^ bjr ik* naW i 
piHnf .) Tbe mliaga and itonle arc wed aa befsrak 
onl7 OM fltc ol Knaeia la naed. bat if two rw maw Mta t 
need, tb* top aaat ba emTMad raMdaotlr wtde la i 
fw ae naa;- aeta aa BTCiaqoInd f or iba wohl 

latUacUaof woik,whflBlb0botMBbv«rTbaA. kair 
be Birrawy to lay deini a UbUmt beMna ol aak, ^^ « 



IG2 



PROPER HOUHE DRAINAGE. 



ia diown at Fiir iid. It caonsts In tunburint; Uic wnlla 
«itk polinv boudji, I>, nnd »upportiair nunc with liutclx, 
L; ioIIb, K; trunoc, F; &«. l^iiw arc two methods uf 
ciittin>r t}ii? dlb for MMivin? tho fr«nw«. The bottom 
plnn nl K K i» far bod ground whcti it ii !iki-lj' I» ii{h!W 
ui>: but in s'nod Kraiind wd am. diijiciuo with t]in 
■all iind tot. the twttou of the fnunc enter the cArth alxnit 
6ia. or iHa, * 

Concpoto. 

If the (orlhwork bo uf u loom or imft natur(>. a j^xl 
bed of PortloDd ovment concrvte, ntleut llUn. wide, laiul 




ftnd Mnd) unit I of rortland onneiit : or, «t other < 
(v«nnlin£ to the woik, I tiao H b«ud»tb ctf den. 
oatid t>> ] biuhol oi I'ariiaai coinpnt, *rnd thna &( tiMil»||j 
cWa gntTcl fit ahinjrle nujr be iwtal. Thin k 3t Im«~ 
(it (-[.'iiiLat tu uiu! imtilc jrard irf nixed cnonvte. TmIw ' 
tu Inj Um pipo lolid in thn rancmtn, nnd try all ^ ^ 
befom oovsnng up. Shimlil tlir piprji run undar 1t» Adm*. 
Ibj Sin. ot eontactu ovvr ihu ton <if the P>P«b. Imt not ^riil 

th« drain hnn bctii li-ntcd, whirli i> doDO br atofmia* BBtht 

in]«rt to thi) trap nnd lilliii)r it with wntrn-, w£icf i^udl 
(tuiid quite full at im hiutii-nt [Hiiat for at lc«at time hum*. 
[&« Tenting Xlrajiin. &v.J Hiiriiiirtb«lmiehiapiB,aBdlh* 
{■jre readj' tor tiiiny, I1.-I tl be ti\nd, »• at E, F, FE^ 347. 
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Phi. 3«T- 



bo hiid, or peth>M 3tl. wide vmiU lult ^ur ^-ork brttdr, 
or, in Other wonw, the ookervU iliould be wtilo cnoagh to 
•t« kd out 4t iMWt Otn. to 91n. cad) «dn nf t1ii> a-vWrta of tbo 
pIpM. Tit* deplli of Mmemo ahonU b« in sMMndanoawilh 
un iMlm* ol the mtmA : tin. wtmld ha a. geoA dffith 
Mow tlw pipoL The atnocth of tha ooncrat* vill T«n 
■ooordinfr to the aiaoant and qnalltjr of itw rtnanit tuod. 
Fflr ihia alaaa of oonnrvU worh, the ttHam* i>bouU not cjiooad 
IJin. fat dlanM«r. TfiTM hiuh*l> of Portland CMnonI (a 
bnahslof eaHMit bl'WniUn fuel, and abuuld wtagh 110 

nida) win MiAiv for one fnrd uf Mind and ahin^o. In my 
11 viiik I atvm oac 6 lu 1 , that u 8 ol halhut (ahiDgw 



Hera U *eaetfa>a of a t-radt avwer, eaHh.wotk, 1 
wood-parisfr, and flap {or. na It i« aoaMiniM t« 
«i7«), mA ati" Iraijfth of 6ln. drain-pips. Tfaja hi \ 
Ion i« fixed hj- thn vMtt; p*^*> ^^ *^ pnntdt tw 
Ingtha of iHpn. IIsriii|( Iha nap ftxrd next pntfan Iw 
Iho flsinir of the pii><« up to iIk inteninitar tnp. 

Harlny the Unnrh dut(, »ct to and Uf tlw idpaa. TV 
AtmL tliinjr waulad u the wwer Up)>nl, •rhtrh U «<»■ 
dona ^ Uio natir poopto or aooie ono vMlojrai bf ** 
Bond of Worha. vJtan we pmeml in U7 n^aa rt wB >i 
aa woll to deaeriba th» Katkoaot nttdiv * pp*^ ' 
be deac lu followi : 
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Cutting Pipes. 

Havlitgr llf exnnt leii^h. mark thr pipe true al! nmnA, 
tbta SU k (t.«llo4 " cmnmiiiic ") full of clay or tJamp vank, 
■nd nia it — finn aa )-<»i ««n. Thun with u smd hnmmor 
«tid ahAtp pntnt (it figoon of tiUnl biougkt be n f liiiV'l iviint), 
at Kniid ahttrp i^hin'l iibotit Uin. lunp, mode o»l nf {ill. or 
liii. vtnn). nrt to wnrk BMitly, iinil flit thti mark all miind ; 
fin mund it niiinllr, nnil fnmi thrtv U> nix Llmcit or mcim if 
nqnirod. Hemv pmiiln fiit itirm ntiincliiiK iipriKtit, with 
ibe aovkti down, whilst otlic-n lay thcu Hut upon their 
■id». Ifoay cut ILvix! pipoa without cnuuuutig. 



Cutting Sliort Pieces OIT. 

Thin u dono hj chippiiijr tlin md with hontmor nnd 
cbml ; or I can bnak moaII pixkc* oti tnii^ with hiuninrr*, 
OBO hcU iftindo, whilst witn tlio othrr Miin!! pi^i^M nrv 
broknt olT. If foa hAvn n good aoft ]ii[xi (wiitcli kiiid 
■bould. ■Ismra bu BcdMitad for ihv purpiiu uf cuttin^j yim 
c«n bniak iha lot from end to wH-kut withn-ut Amrinif or 
nplitdtu it. Tnu mtut do it sUuidiij. Thi* wimld be » 
good pipe. 

Cutting Half the Socket off 

Thi* Ui TOty tltnii-Ii) U tlii> [jipos arv llxnil. ScQid ynur 
iron cUmI u r wvdgo rhut not up t-i th<i ih-ntldpr) undn 
ttw ioJst p«rt of the «nnk«t irithc-ut (cur ; yon >ro hik to 
do tU> rl^ht. If the -pipe U iiDt fixed, then giio it a rlcst 
upvirdsnndon iho Intidetif Ihexoeket: It M-tU thou break 
oo dora to thio thouldor. 



Taking up Pip«s, 

To talca Dot ■ Imirth of pip^, it U hnit, in rlinturb twn, nr 
•OKMtiiDM Ihrac, pipcH, oat oil the top of tho vx'h<-t [tov 
"Cbtting Half the Attktt uti "j .mrl pull tlio olhst* up. 
But, dbouU the aonent ba loo Uurd. thm (nmfulljr lut oiit 
tlw other one or two ]HM>a>i, thi-n pimily rliip tha comont 
out id the tockat aiid alio chip aS thr old rollct pnrt of Ihn 
aocket. Heme nocfa pipea an tWn; di-ncribcd at iig. Z'H orc- 
TMT nKtaL 

Valve Traps or Flaps. 

[Fi]p.,.'!fls,sii?,otida:o,] 

Tktti Smp-\oi\-e* arc modi.' of parthcnvan\ haTingr Um 
lap*. StMnodmcii they an all iixiii, aad am olwayii to hu 
had at MoMTw. Doultm'a. Tho um <■( the trap ur flap ia ior 




PwMS. 

' the rrtiur. of aeylhlnir from tba snran Into tha 
BipontaUy tlir ml*. It ia otatenMf kItob ts tba 
,' pooplD. and Ihry Sx it into »<■ dda of uo «*w«r for 
jon to ns your fint Icu^b of pipti to. Somrthooi yoa Till 
not laqain ii» 




Harinx the flap to fix Iwforn wo coa procOid ImUHri lot 
iviiieetkHhcHtkindtouee. 1 hnvu given two oCthangvUr 
kindi butthcroiaanuthor.knownMHr. Baldwin Latbatn'a 




yia. we. 

balance mlra [Fig. n'O). It li nnt iit nit imcommon to 
bare to Bx th»e valvm nbovn tho centra part of the acrwcr. 
Whiii tlie flap la so RxihI aiul Iho pipo on the incliue to- 
wards tue BUi-faiti, tlw u!il H-T "« diuigUng abent with its 
woiilh opeu trtp>"g **!'■ everything, vapncialiy air. Mr. 
I<.\thaia had iiitniduond an iron ball or weight which osn 




irio. na 



betdjustadtolbeexatthalaaeonf thoflap, ondthUflt^Is 
wcU wntby of ooutdeantlon 



Fixing Drain Pipes. 

Thtau aif> the ni-xt inquJKitfw, Pi^. 3T1 is th^ ordinary 
drain pipe, to be jciintcd cither with clay or oeuieut, either 




FiQ. n. 

nf«*t or ono nrnl one, or twx) acd two of Portland. Some 
pcopl«i UM Roman ; it unt* ijiiiokvr. Iat tho pip« on a 
(rood «olid fiitiiidritiuii, atid I*t thctn bo laid evwn and with 
the jai'nta prmxTly bui itutf iutn nii-h Hockcl. a« at {"i^. 373, 
and, if pouiblt, let thu itiiuta vol! not (wfore th>i)y uct any 
vnlor throD§rh. distutbod, or fillnl in. Imt wheu l&ing in 
aoKW aw thu HoMt miI or dayuU rvtitid ood orvr the tc^ of 
kimr', "wll rfttniDAd down. Da not loavo the joista on- 
aloppc^il «r wily <topl>^ at ths top. a* at Ftg. 373, which 
■huwa Ixid work. You soo that tho omvnt ia put on 
the top and rann ihnjui'h aud falla on tha bottom, eauuoff 
oo obatriKti'm in tho buitum of ihn pipe, to »ay uuttiing 
about it« louldu? it* ogntonta into the <ttith, &c. Tiliu-j 
■nch work u Lhi> in the vldnity of a wall ! mi Hun ore 
thoDMnihi of auvh, aapadallr abont nrutll ooontry lowiu 
and country raannona. All pipra ood jointa ahouliL ba 
tested before the ground fa filled In . ImporUnl. 
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Fixing Drains near Wells. 

All dmins witMu a hondrod yards fthoold bo bedded In 
gDud coDcrelA, ond if ulom to the veil in ue»t Pcirtkiid 
oenuait ftt l«aai i'm, w Sia. tUdc. If »u btiJ ur auudy 
giMtnd} tb«D fint [lut ft lajrer «f ooncmU-, ftnd lut it K-t, 
after which ■ good Uf or of Portland, eha[>(>d u tiMr m 
Mntble to lli«ilorm oT tbe botlom of the pipe. Aft«r thu 
m mC take the dnhi-pijMM and bed thaia well into Port- 
land, and In ahort lengths, taUng care tliat no ocmeut num 
thnu^ the lotnt. Liol this lot tryl. After thla, covsr the 
Bb>cui witL nrtLuid vcm«ul, tuid tliou Ivt Uun ael bufuro 
ttlliiig in tlw gioiuid. ThM loujr be «xpui)idvi.>, litit quita 

numny. 

L«ad Drains near Wells. 

In Boms pisom it will Iw murb {-Jinajwr to hnvo fronl Imd 
*~" nin throtiBh tho ordianry drsUfpi|)iNi witii proper 
t Joints u diown nt Fig. 310. 



Iron Drain Pipea near Wells. 

Thp ordinBrj- utrwt watvr pip«» m*y b« uwd with ndvnn- 
tege; but idioidd U' proporljr jointed with Innd. Anjr 
juBCtiQUB MqniKd wa be obtainod with the jripM. 



4»intiflg Coneldored. 

"Wliat is tlw l»»t kind of idiatinp?" will he » rcry 
nstanl ^Mtiini. That untirclv depundn upun ctroum- 
Hmitot ret tenmrKT}' woric — <Jat ^ but thia t> not to be 
d«p«nd«d uMs. It U toft sad, yidaing, and »■ tim weight 
of tha Miui «overing tlie pipe nausw day to bo iKituMUfcd 
not ftaat nndis tha wigot ur plain end of Uio pipe, it ia 
cImt that thin pipa aaa mai\. unci in dofaiic no lenTca an 
^vtun in tlin nppnr fiiri thn)U(;h wliidh thn gm may 
MOaM. Dut, it inaj' be wid, if the pipes on Divpcrly 
Wdotd, how MW thia be f why don't they both nns aiike ? 
W«II, thii, tA a certain extent, ia in the qoeriat'a (avoor — 
Uiut in, if the pipea are properlv' bedded. But, apart trom 
thi*, them i» anoUier m«Dn wdt day i» not good, thuugh 
Tcry OK^ut. Clay ■» liaUo to utiink er got waahcd out of 
tbo juinta, oven though it ii> wirll puddled. 

Next to olay i» Rood mortar, an thia allown the pipw to 
be taken up again when T«quiri>d ; but theM joints ore not 
at all wMind. 

Next ii Roman oement. 

Nut, Portlnnil Thui ia no d«ubt inadk tha boat. Rnt 
thorc hi now nomcthing die In order that roQ may bo 
eoftain tliat no oonetil can run throiLsh to the UHwIe of tbo 
fipat, lore* into th* •odn>t a <x>ii|)lc ot )4rand» of apuo- 
yam or tarred nifceC ; but bo anro and drivo it bomo witii 
a oaalUag-tou; otbarvSae yen will he niaih b(itt4Tr 
without it, as yon will not hare miAdant room for your 
eament. 

Ajpbalto in aomotimea naed, but I caanot Mf that it ia 
■a handy aa good Portland. 



Bad Plp« Laying. 

Ilarlng the flnt Ira)fth m atid tha ey« fixed, next allow 
no to draw yeur aileniiuD to Knno Imd pope laying and Ita 
affnt*^ whua may iwtll into yotu mind th(? nL-ccmlly of 
doia^ tba week in a tbnf«U)(titir good and sound manner. 

Tig. a*'i.— Tin* diagram Ula«tnitea a dnun pipe Joint 
very Mdl* uadu : tlia ocmant bdng only jtiot dabbed on at 
B. ran»lhTOu|th aadladgaaon tbe botlom of tite pipe at A. 

Fig. Ii« illualraiea a draia-pape Joint properly made. 



Ilrm tlw jinnt i« tUlcd op with Portland or oik* 
aiid having Uic inside qoitaftw* fmm himpa of awnsnt, ta: 
hoHdRM the pipe hire ia hud with tiw cartb'wdlBpatA. 
wfaioh MoistB to koni it bom gcttiajr oat of lenl. Ae. 

The efloctaof bad jointing, eywslly bad tor mom oeti 
and ^vd hottona, la ohown at B, O, D, Fig. 974. At D 
is a joint t"***** ohowtng the drapatngi of ecmcnt th^u^ 
the pipee ; thoy iheiud ba tvao-nd liy Uto nse vt tkr 
woodeii hoe, or wood scmpir. This wood scrapo ii 




aimply a pioeo of lin. boanl abont 3i». rovnd, nailad btoi 
handle nbotit aft, Inng. The n«e of thia i« to h 
" alLiil uiUnnt " whirh nearly always fonn ronnd 
of thu }<iint when it tabotng node. SaatlM joint i 
at Fig. 3i2. 



yio. ni. 



I iRtienmy nse an indiambher dlv llw exart rfs» of 
fiipe ; thb vmy he put on the end ol yoor vaaa ml 
ihnaded thnugh the pipe to be Ud, aad lato Am 
fixed before the pipe* ate pal toKVfbur. Wh<« Um Joiatl 
made, pull Uii* disc ont of the pii<e. Olid Um eUriaaOai «^ 
be MsnoTed. 

In this illastratjon. Vis- »'«, at A ttw wntor is eaa 
run and Ml up tha pi^. at Iraat baU (ntl, but aahraa 
down the Dipe, if the loiata are not prmwriy atadn. a grool 
portdon of Ibo sewap) ruaa throuRb thtw jodat^ aa aX & 
V, U, H. Now it will be plain that it th« pteaa ba of a 
T«f7 long length the walor will be all loM at Umm iolaM 
and get into thi* earth, or otlianrln ran mdor Ike hrf 4 
the ^pea oiiward. Tfaa redid matter loaaa its waier ca- 
rtage, and of rotinw aiupo. aa at Q. lUa kelpa to bank ^ 
the watfr. and ihcnJoni man saaQy gaU tfaiwagb tie 
Jdnts. ThJM iroee un, perhapo, lor yeata, nnttl the m* ■ 
quite full. I hare on many ooeasiona fonnd whole MMtto 
of dmina qiiita full, emTU ta the ndghbborlMMd ol Km- 

aiugton. SiMsh drains 1 irrjti my era rsij ■■■iini. 

even after some of our firM-rate aft-tafled Haiiary jagH 
ncen hare done with tlwan. In faul, I oay iku < 





The Channel Dliconnnoting Systonii 

Kcxt «x«inin« f%g. 3S3. Hi'rn Uip intimvpuir in iniirked 
with ehuine) tiln or half pipra, or ttioy our i» fanned 
whli Dtntltan** oprrcular or liddi^ ptpOTi or Uw jnnotjoiw 
nwj bo htA ttlrmdy mmdc. To thii amngwiioiit li atteoliod 
k trmp M, hariiifr a i-ipv K L far doann|f. J u tho Inlet 
(tila th« trap, E P BM pip** IvuHagfreaa IV .C.'*, &ia., and 
A uMj be cftlW tbo nuun pipe. Now, with nil thta 
pmn^tmaiiM, I auinot wu that it hu tlw Imw tHilviuiUga 
orar Bwiluu'a lnp> «xoDut tbtiC oanea mar be piuhod up 
tbc diSemit juucljons, whicL In realttj in, if the draiiu art 
praprrljiMMwIrurt^ willi •^Icsamng can atthir ticnd, vf nu 
awl. Than, ahonld thiH ba mid to M di« ndvantam, I 
iKT ll is ewj anoogh to pat aa aft M Y, Fig. 381, and Uw 
dlMcultT la at oooa ramoutited. 

I atuul Inlraduea mr ajiitran or formini; thn iutx^-nitlcr. 
irbii:ii I enm U ni liaa Uie adrantajfc nrur that at Fig. 382, 
and ■« f*r B» rogaida Qi« Ira]! a imot uaprgrcnuait, h> aajr 
nothing ol tha coat of the whole, flm, in mjr Kjatcm, 
Pi^. 383, an tha adrantagm of a (food <lf<np wnt«r fall, 
whilst Q b iho lupectiuri or uloariii); buli>, nliinli uia.v be 
rcodilf looked thraimrb withoul huvinfi tii lu> dtnrD ur 
eramp foiuadf up, aouii'tliitif.' like a t\ug in n aisTD. Then 
1 hai« tliv frt*h air iaUl. I luiiw aUa a rtcnaitiaK «!jv, C, 
fi-jr taking nul any miIiiI huIuImk'v w)iii<h mnr ^^t inli thv 
drsin nr tnip 'lunnfr tho timp ihx viork U bcinK ^ciic. uDtl 
iMlly, I haTB tha clearing «;'<' ^ to run tUo eaoM thtuotfb 
tolbaaira-. Notioa thiHejreBalKtalluw* juu Wfauu tlio 



Thn junction pipe E P O to fomed with tinga for 
e**y cutting, eo that it ma/ bo ont off to any mitabU 
loii(fU), 
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Rets In Oi<ain«, 

Tb«m i* kIm uiotbcr n-uBon wby t Ulci this kiier trap, 
tb«t U liMiiuM; erf Its kbAoluw »iifctj> KKninat ftU'jwiiiff rata 

boHM, for arhi^ wco 
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FifT ASt, wlivro llie nt may be seen In llie not u[ trying 
to climb OiQ juactloD-p^ipe lewUnif u|> to huiuw ilnuu. 
AsTono can tij llf^ «ff«et)TniM» of Uiia tntp by filling It 
-with wmWr ind MtcUBir > atwer-raC, and patting It utia 
the Mwn Hide of ths tr^, ■» through tho aewer r^nt-pipe, 
when it will be f'mod (hat tho rat oannoc ««oa-]ie if ttie 
oattitt of ibi? Lrof) tic blodiod up. Sbould tlio full bo too 
mncb for jrour levcU, Uio smdo kind of tntp may bo uacd, 
but irilli * iiburiitr jiuurtion, haTing an opoiiiti^ largo 
Wtencli to admit the flap 2, 3, 4, &, B, niid whom Am- 
boB la bamQed off on the outiada oigo, as abown at 7, 
and wftli Qu edga about }iii. xmallnr than tha anatinir 2, 
ao tlurt tfaa rat aumot Kct ita nont under to lift it 
vhen t]i« nt ia " trcadiiiK wutvr.'' Tlio ejr« or flap i» 
coni)(c(<^ into tho junctioa or tmp, nod its poUar C Inrev 
eiii>ugh ta adinlt the Mid of tho fifirt pipe. Of cootm, the 
froth-air inlut to dniu tuuit bt> u[m>u a jtmetioii-pipii tm 
ml R. 

Main Drain Traps of Various SKapea. 

Aa 1 dfl Dot jintnm tho pnwor nf mnkititr my rmdrro um 
■njr OM or putimlor imp, I tUinl it prudonl to, bjr 



F^ 



no. aiA. 



dIagMHia. dmr tfann a mMj, umI aa let tham iud^ for 
tbamaalTM wUeb tliejr prrfv la adopt. In ihLt tsae. I 
will lint Uhiatnla liM oujrdon trap. Vik- 3&A. Ilcrolaa 



trap verjr alimlar iu tJiwe tu Ur. Bu'cban^s. but inaUit 
having a aharp lip It u muDdad at the iuloc Kaxt ' 
uomc to ono ma^ hj Mr. Daniel KatpUetr, Fir- M 
whiah IB an improvMneat npoa tbo Crojrdoo. U«*%4 



■>-. 



Jla. «e. 



Kmpt^aTa tnA thu rounded put of tfa» iaM 
tbo Orpjndoa] la madv lin-abapod, ao aa to 
inooming wslar Into tie middlo of the tnp. 
Keat siaaiine FIf . 3ST. Ilcira in this tvap oaaf b*i 



Fio^sr. 



ttiP rod-pipe eoolmt A B, tho olhar parte of Urn tntp 
Hiaiilar to Budiau'ii, exwpt the watfir-fall. 
Fi(f. 383 is a very good kind of trap, being 



G 



^ 



riB.i 



ahorter la tbo throat i in fn«t. His aiaiplj a 
fnatoad of a doubl* pip*. 

LuiU^, w« Mino to th« old-foddooad a[plk««, 
wHirh u simply a bent tabo, wbkli eau ba bad 
without any or either of the sockeu on tbA top.^ 
prater this old trap to uy of the new oom, oa 
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ita eu; sireep, bnt, if jtm take my adrii», yon will oot 
UM li, moro anMoiall/, one li&Ting uiq mJdillD socket. 

l«t us now b« done vUb Iraps, and let ua cx&naiue one 
ftzod in tba eardi, inntead of being' fixed in u miinliule. 






^:^, 



Tn.m 



Biioh ■piooo of work may bn Mcm nt Fik. 3!)0, h&vitig a 
ventilating pipu fur the luwcr, b frmb nir inli;^ nt the top, 
aad brucliM fvr lavatuiica, lua-Wfttcr fifva, IdUiiai 



HftBj of m^ rcftden may nek tlieina«lTNi the qncaticoii an 
to tha neCMKtjr of fijuog the main trap in a iduiIkiIs, aa 
iihovn Bt Fif«. Ski, sm, and Fig. 3t)fl. Th« Kuon for 
thin in in order tbat the pip«a mny bo periodi<vally Dxaiuiimd, 
liDd, il nvoeMvuy, uDslopped vitb ouim. i*u.. but I uon- 
tond tliBl wboii Buoh fi tho coac. tlio freah air inlcit 
alinuld be takni IndapeadeuUr into the trap, aa aliDwn ftt 
FR]'::SM AIR. Fig. 300, for tbe foUgwing temaot» :— 

RrsLly, (.-vury iiii« should ImftW that a dry bridE will 
tiLho at Mtuk up^fdlyone pint of nemgo vaUr: foe th« 
(UDareawin it vnll tatoin no nucli tewsgeair. 

Nuw lot th« manhols be of tha ordinary mat, bit. by 2ft. 
6iD., nnil, uy, 12ft. doep. How much sewer air wdl bo ' 
bold in this lot «( brlckslr It may bo siiiil thut the wwukv 
air d(BM n»t paM tho trap. Thia vo will (ak« far ^nuitad, 
but do whatovar vmi may, tha onmnt of air doot at timv* 
bMoms nnned uuaaffb the lino of diaiiuun on tbe inlot 
idda of the tnp, aiid tnon than this, tosaa biioka da 
abmrb tha gsaca, and at tliQBfl ghm them off kgain. ^lal 
bcinR the cam, I always rmiry luy freah air Inltl pipe 
tiidcp«tukiutlj U> Uiv top, ttod tu & HnitabU plwo, so u to 
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land in Kood worltiiiw itiIit; but 1 hero 
rtobo no(i<-i-il, sod ■I'luvtLiiiir whioh in of 
> tkui nuty ut fint iiv Hii|i|i(»ci|, and that ie 
with ti-;;iitdUithofnNh air inlet nbalf. lliin thaftUeoTmd 
with an faariMntel gntine. which Itvu out uf thnw 
tiinca i« la bolound nartlally or wboilv ooveivd up, wbf>n 
It at aDRi ooama to tio a ireah air iidL-t, and br iur the 
battel plan i* Iv, at all times, tain this Iniib air mist pipe 
■P Uw tid» of a wall M- othorwiM, m that nothing «aD 
nal iipou it, anda* tliowD ui FRESH AIB ENLBT PIPE, 



prevetit the trrii^lcnrnrk becoming iutunttwl with www air- 
Sii had was tlii' cffcet of ihin nt i, Lexliaoi- garden, Ihiit 
the lid tiiid tu bo Gcmaulcd daw^. 



Man Holfi Covers. 

ThfiM a» nifoui hind* of mnnlinlos in tbu markot, 
nme aiJt-lu^ otfaan opan. if nn air-titihl ojm in rMuirod, 
Bauwr makca a »ery Kood one, but for my part I prvtui 
to keep tho stuk out of the manhole 1^ tiavia^; tight 
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Jwt oomplatcd mt Soatli U«a<L, Wimbtodon PiuV Utd yrhiob 
will Iw Buin <>iioag'h after the foUowiBg little cliwcriptioiu. 
No. SOiBtho point vtiera iho plpM imWr tha pnimiflca ; 
tbi-x cijinie up to the wirer TeBttlatiiii.' i>ii>L- ahown bjr tbo 
dotted liuM (i3 ; nnr thfa JunoUoa u tht.' rod o^e 96. 2 ia 
the iaMncnttr tntp with n tliup m »iiti.T full of 1 liu. [md 
ISB-SHS; alWM*' Fi|r. 3V0. at -2, S, and Fte, 3!H] ; 36, :J6an 
knaohM to W-Ca. ; 34, 38 &t« fi««li «fa- Inlet pipw ; 7 in « 



GRID 



PIPC 

rnoM 



SINK I 



TRAP 



fN. m. 



nri KuU; Imp, which alBoracelveatlie water train imllf 
ar, for nk. bath. Ac; !> to 16 eUblo pii^n?, alaaW.C. 
JU 18 is nBothor bitcroopU-r tnp lo piuiect tlia horMs fnnn 
viti*t«<d air, shoulil me tit the ataU Irapa beoome hralieti, or 
wai/>F Mpplf s«gleot«d. 38, fr«dh air inlut to «tnll dniine : 
25, « VBOblatUs and atop undfor fliulUsg.fte.: 33, W.C. ; 



M 



••(■riuiiw* 



Notii.-c thii x'inh pipe, and tho msBiicr in whiidi it untarai 
thi! Lmi). U nFiriulil Iw Diiula to diNiiharfT^ itiwlf diraot: 
into tlu- ivntn^ nf Lite trap, with a fall of nt Inut 3ft. tbo,.',. . 
this will, if thv vvlo pipe, KnUxiit, and trap bo larg* 
mouffh, knciok ail awliment oat of t^ bottom, and m k«^ - 
it clnan. 

Kig. nS6 illiwlnitm tbi> dnunnRn in elairation, tad will 
oivD a gtjod idea of Lbo jtenanl nin of tho wnric. I U th« 
intorcr|ili!t trap ; 2, tha iniipwtiaa nr rktirin^r hole : 3, (hi 
inlet inlu trati : 31, fnab ur blt^ to mnin tnp; C, T, i, 9, 
Jcc. line of ilniiniig<c ; T, vcntiUtin^ and Mnl pipe : 30, 
■rnllr trap fur unk iiiul bath : 16, I*, nnd 4<), cloMt drain ; 
?0, W.C. The oloNCt i« xupp^ed with a ^n. viIto und l}tn. 
lead |Mpo. 31 ia an air pipe Iwulinff ID ftwt above cistern 
top- 

Jointing. 

There on many mpthndi for Uyi njr pipm. Some pooplw 
lav the fnpM on a folid bed of ooncnto, «ud di;r immd (ho 
«Alar to maka thft jcinl. 'Hiiaii what I di> vhoo I oao Injr 
the nipe* upon tha aolid clay, kc, a» ahown at A C, Kip. 
347, Dut when I lay than in oantmrte I pn^cr to firat inJihti 
tho connretD had an at main drain, Vtg. 3n6. and lay my 
dmin pipcn titinn liriaka lut at U, 7, ^, &c. Thia givo ran » 
ehanoD to tnalio the joint. And to thomuKhty hsil tho n-i>rk 
before povvnttg tho bottom of the i>ip<a. Af Ivr ilw joinla 
an tMtnl, tbcn [ luf tho eonorct* bed and allow kt to act. 
Attw thit the pip^ niaj bo oorand nnd tit» soundn<«a of 
tha drain nKuliad for. 

BroJten Drain Pipes. 

Fipos broken by aottleuiaut of walla nro often tlie cauw 
of Akiupagot. 

If the rMdcr tunu t« Fl)^. 307 ho will th«M aae a lias of 
dnina^ put In in (uub n maniu-r that Ihv MHUmant of 



n mi 



wiae«u« 



etvimo ttvn 



r" 



w 



x'/. 



J- 



\ 



"aw 



Mai* 



Vm. 9M 



30, Kully tnp for mwhmnn'i tnp ninlc. waata plpc^ ke. ; 
92, acmnt'a W.C, with 2ia. (rmund-in fpindl^ vulvi-, and 
l^in. I«ad nipf fjoni a avvcnty ^alloD uislem 13 fi-et abuva 
til* W.C. Widn, and whifih f<*nnot dimharge loai thiin 
4 ^nllona canh tima tlw wirs in [mlled to W.O.: 42, are tho 
nipM Is aenUanr dnlc. [For rlvi-atian of ttilt ffully trail and 
MM pips ne r\g. 39fi, which almnat rxptuins iUvlf.] 



walk A B, eaniiot hurt it. Li-t l.i>n next cwuninp F1(r. 3'J8, 
wkioh crcmiilitlt- U.p pa«>t of bnildinf n wall upon a 
drain. Too (ii""h pwvaution cannot b» exCRiMid whcm 
building a waU that the brickworlt or conor«U dnaanot 
i«at upon the pipca. Thnn ahould bo at leaat nw bnck 
left Mil above llie pipe, w aa to aUnw for any M>ttUaiint. 
Otherwiw, if tho wall be not watofaod, aettlomcnt is Iikel7 
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pjpe »t tltla point. 
])tf>«t£frr, Sop. U, 1390, 



ti> U«d to the braldnff of tlio 
*ooount of Uiu kiitdot wuiK in tHw 
p*aie 377; a1«>«co Fig. 3B8. 

Thii figure diowi iUte vnll bnilt nTwn the f ipM. aftar 
two 7Mi» aBtdement. Thin viai a wall at Ur. Btuhcr'R, 
drapv.N'a.3, Campnbournn-tFTnicv.Hl^ Street, Honutgr, 
■Itond bjr mjMtf in tbo fear IHTI. 



May ot f oar jointa lottk, stop up tbe ootlci end U ikm i 
by plibnutg * waift-ltwtiwr «t«t tbo fcont vf db« f 
AomoeUjr rnund th» lealtmgot th« toIvo, sad i 
ajf) tbo gipm with w«ur. U Uwm be » loM 
aoOTpt diu «a sn Indication of tad voric. B» aure ' 
oxminiDo the tr»p h to iwntpdniwi. bsfare It i« fixad. i . 
duvgicg il tritb mter— (luca is do otlier reliable BHtkod'; 




i-._. 




VI*. ». 




Ill* 



pBQpcnj^HMHHvonn 
tiie fSpM bnalc by tti» proMuro of 



it is ao nae to aouid It— ltd yaa ■» so f m- riRfaL 
jvn bare • loas, It la moal pcobkblo tbat tltfxe ia a I 
at tbo jointa. 



Btfl 




Iho MPlh -wbm tie pipM ar« not piopcrfy bedded, but loft 
onl; ivaUng usoa tfudt aodnta, »« at B E E. llua oftan 
lafeM plaoB Whaa tfad piprw an laid on hard grouiid, 
aoeli aa mari oc dfy dajr. Ttw pipe* abould be b«dd<d aa 



Te«tln£ Drains, Soil Pipe*, and Fltllnga ganerklly 

In tliMt da;» we haro Iboumnd* who [voCoaa dtiJa tat- 
ing, and irbo inaloa it a good boatncoa ; tint o«l of lb 




. waaatng. SM, wUcb alion tb« giound lUl 
»p4paa. 



Teating Drain Pipes and Joints. 

Yon bavD now como from thi- wwpt up to the trap. 
Am all youf )uuiu ->mtA, and iritlimit lb<> omnmil ruanloir 
tlinagb at uty of tbotii? and do vim nijuin' I" fvi>vo U»I 
Ottj an amuMl (wo aav " imuiiJ " vben wp rimui that 
mtn atv no leakagi^ F In ot«br to UHrtaln wli«t)ier 



t ' I ' '''r rrrlbilfTT In iiTiij itiniiMailiiii 

II. -., and knov no mora about MHlBMyl 

t i'mkij doea about poatr; ; and tklpvl 

'^-- 1 Uit^ work an- K^ lo bo ao ooaoritDdoiiW' 

tlM'ir ]>rTviuuB faala Ibitl il !■ linliMting to bo In flkab Han- 
pouj. Onv^RMiinftvalraag, pangmtolu ' * 

for proattire bv air; aoolhar. pwamw bj 

farntoke: wliildotberaareeoobantadbjr anMlUMrtntfe 
ir»j of a tttong wkifl, wUdi haa mutmI *■* ^1..^*. g, 
air>t*to tbeolCartny noma, and wW.b, at anjr nim, b^ 
bini to nwpool alraoirlv, wlMn lia najr bo baud gMag 
a anrt of eoUoqota] ptiriaa, ai>d ■niS aooa t'-j^'fr to 
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I 
I 
I 



Tha 



Peppermint and other ChemloaJ 

THtt. 



I 



llsnj pliasbcn about I^ondco t«st their tlmiiis wiUi oil 
of uonpenuaali imulc, 2 <ix., or ■ul^btirat<il C'tticT, 6 oe., 
nltn bensolet eO of &niMvd, nil uf Uiymc, oil ot lunrUiuie, 
or arlifiL'inl almoiidii, ftc. 1iut maiijr uf Ihoio who alii'ijijil 
to do to ilo not un^enteiul hnvr to do it in mi (-flti-lnit 
manoer: they ifjnplj' Uimw t)ii! pi-iiiuTuiint, or otlicrvtinu, 
down llie m>u or •& vipc, and conHiiict tliut tliut U uU that 
la ttqnirvd, but Uua is ngt tfao aw: nothiti); ih }Biirt- 
bapottaat Iban to ia it «ffictentif , which tilionld lie ijnne> 
aafoUowwr Ftnt, if jrov have ■ froji lUr inlut. »to|i U up, 
and all otlier opening* in sight connticti^ viib the dmiti. 
Next. Ukc two or thrae ovncaa of HotobklM' oi! vt ptapvt- 
mUklviutd MO thalthora iiinot thnnliKl'tuit uucetut^iuuiiil 
oat tiie oubddc vt tha bottle, or must likvly tlii* will «[Hjil 
7«ur tML Nuw hiiT« about a ((nlluii of boiling wst«r, or 
■aUnent for what joa tliink will anxwi'T to '•any tho 
ebmical Into ^ur divin aiul iru tn lliu lit^hMt poiut of the 
•oil or nii--i)ipi>«. Rnrl caTT-fttlly pmtr duwii Ihiii \Ape tho 
[N>|iI)(TiiiiiiC. afUTThich nuinkly poiir down Ihc hot water 
and •tu|i lip the oad of tfae pipe- B« uxci-oliugly curt'ful 
not to BpiU llio laatt tm«ca of thv pf^ipi-nnlni abiii]t yimr 
budai dc«.; then mn doom thiou^'li the hoiuo, and to the 
plaoM yfhiiit JOB auirpMft, and leti if you oaa dlamrtr any 
moMof jwirotl of peppermint mdL'U : if mo, itisBOeftaln^ 
that WHiwthing >■ wmn)t. Vou nhoulil bnve nn attotidnnt 
dtillcd In llio work with yoii. 

Tbe milpbumtod other is nppliad in much nlx'Ot Iho roido 
■ttaaner aa tlio p«|ipvnniut wx>, but will ro^iiitiv thrmtitnM 
llw fiuantit^, and caution mutt he iiwd n<>l l'> ((Vt ii ll^ht 
orfirc DMrit, ont «iU iKjiImlf. It «jll hnng iihout (or 
wMika. Oil of nniwnl iind tiiini tn-ii/Ailt; lutro muoll iriKiat 
tba aaiDe eUcct an tlic oil of iicpiienninl. 



idaas and instroBtioiiB t^ pullinv down the oaebin or np 
ii» toon. fto. Thta is all rsty irell, takiii^ a bRtad i-iow of 
drain tMiivg. I am oonvinnod thai cadi of the ahovc toxta 
viU aiuwer unidcr orrtaiit tvriJtdiHii ,' but ikero an ooudi- 
tiaaa when on* t««l will answer, whilat iLo othur will U'st, 
and nl <ithcr tiniaa none iriU aiuvM. For inataBoo,auppcNi» 
jrour dnun to ho down iomo lOft. of 12ft. holow tho around 
noor of your houao, and tho drain to bn vrotl ixnr«rea with 
cloae soil : no nmella nm p'<r(-«<ptihli.>, but th« druD is out ot 
ord«r — it ia ohokod. In thin cnw, all th« ntron^oat odoora 
whiuh vou luay name will not prove thi«, tf thf joints abuvv 
grounit )i« ticlit- Kzamina tho dio^nun, ahoinng the dtsia 
at O E E, ifg. 1174. Hen the wjiti<r runn oiit nt thn bottom 
ot the joint, anil ruTw Ik'Iuw thu pipiw ; thn Milid uintter ts 
left to aocamuliOo in thn druin pipi', and xniin beoonios 
blM-ked. In tlda caw*, sc" >f<<' tbi- wwi^t, ilhiI grt miiiooui! 
to uall ap tho pjpo. U you cannot hi:itr, porhajii Ihoro Is a 
trap Uf blockafTO which ]irvTcnta tlio Ktuud froin paoainK; 
llw^ run foot *w<wn*i rod* up or down, and laont HMy 
vou trill (dimr th« draiuii. Now, liit thum Ntand for n tf-v 
noun without wator binni; sUdwmI to bn thnhwiidomi. Uien 
throw down n r.ritain (junntily, my for rriTV 1 lll> twt nuo 
funt of eotne liiiid uf liijuiil, and mr wbtitlinr this coum 
within a reasonable tinLu iuto the drain. If not, tho 
ohan«aa are tliatit hns run thiuu^rb thedniin piiH» into th-u 
•arth, bocnuMi if yon pour one pint of osy liquid Ihmu^li a 
weU-oenatrmrliHl dmiii aftor it uiu bvri uiuui uocxl, you may 
uneot to fC^l a ]>int [or, nt liuut, wtthiti a ahailnj out nt the 

III Eon^gtoii, I have olton foniid di'foctivo druiua in 
tUa manntir, oven aftot th« draitu hiir« bccu euppuHvd 
to bav« iMa pat to rishtti. Of ooursv, if you iwuld slop up 
iho end of the ontlet, and oharro the 0aiD with water, 
thta vDuld aaRwer tho porpoaa of the above. Hero you we 
thai the Kinoke itvt utiuldbeiueleM, boranae you cannot ffvt 
il Ui pan UuoukIi Ibu lartli, and chemicals are as bad. 



The Srrtoke Test. 

Boinu phimbera wiH am tho nmoke tost, whioh ia done by 
burning' tubaoco paper, ite. ; Vig. iait gimi n pn-lty jilniu 
rieir wf what tliu mauhiui: in like, niid whi<:h in known br 
the niimL', Aephy>iat(>r. In tlii* you ae« b funnel or pail- 
ahapcd bawl into wliivh you placu the tobaoi^o pnper; ntooe 
tho eud ot tho tubo ill ctuiM couiiL-uliuu uith thu ilniia 
plp«a, Btop up tliu air or vvntilutiu^ I''P>'< 'irv l)iu tiiliui^'O 
papur, and turn thL> h&udio on tlii> whi^'l : vou will at uuoe 

firoduuo a autljon tbruuf^b tlio buwl whicti will briiiir tho 
ujuw vf the (obacov pitpvr into the tube and iulv the draiiL. 



Flu. MOl 

After alittlo time th« drain benomoadjniicvdBDdtbennok 
finds lla way through all untnippod opiminpi in tin- h'niM, 
through aniall hult* which mny bpfomxl^idthrniKb tin- mil 
pipe by aewor Kai>, lbron»b drfrrtivc plumburt' juiata, or 
uuoeinented or uukcn joiniKin the vTirt ben ware draina, Ac,, 
thua, boUi oKni'toi-ily anil otulnily di-motLMratin^ if the 
wiirk is nut Mxiitd, nr if ihcm i* anv opening for sewer ^ai. 
Wlien a prupar disroiinneliuK tmp tins biN-n put in hetWMD 
tliu hoiiM and «ew«T, or iwKpiiiil. with kii inlet opening for 
fniib air. as shown at M.illiT'nAP, Fi^'. 310, dec. ilietmp 
rnu l>c natd for tho iiilirt uf tlio xniuku «ilhuut disturbing 
Ilic dnlus i or, if the ifullcy (t«p m tlte yard >« emptiod of 
nat<T, till* may IxtuM^d, but in (lio liitl«r oaae if thero bone 
main cro-p it will tw of iittlu uw. lunaniuch as you do not ireij 
murh prwfture of Miiukv. nn a liufiK quantity of the fume 
will eacipo down th« aiiwiTr or otlirr outlet. 

Bomo sQripa of brown pnpsr whiuh have been soaked ia.\ 
rincgar and •«ltp«'trc will anawvr in heu of tobacco pAptf 
fur tvvtLug waste pipo* and such liko. « 

Teeting for Traps. 

If it (s rvqniiad to know whether then Ii & 
lino of pipe it may lie awvatajncd by naliifr a 
swoop's mainline, or if tho drain ts dear a man oan 
MBt to oall Ihroufli samn fram mrcr to any port gf ' 
drain. 

Junctions. 

&f.tny jobs are spoilt by fliinir jnnctiona wliicb an 
NUitabln for tlw Wiuis of work, for inotance, noma par 
ncvi.T think uf aiivlhiiiic but iwKt KettinfC a job done, 
will u«o any kind of fitting that they con lay their hands! 
upon. 

lirunrth pipe «hoiild Rprcr go Into a dnun at right anglea, 
OR nhowTi at FiK. 4i)t, hut ae that dorribod at Pie. f02, 
whii-h b kiiuwu as a F juaction, muuUo for a branch 1 
cfrniintf in with a wry easy awMp. Kg. -103 is a juuotjraj 
for bninching at right angka, though rounded to a nra ~ 
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fnto nuin pipo pant Uie aooket. Fig. 106 w tlir Y junoliun 
tor Ivsautiiiig two iifpca into n rii^Ui Luio uf dninngv. The 



Tto 401. 



Flo. Wg. 



Fm. us. 



jimcUoiu nuijr 1m smsllcT or of tlio uimu! iiiy^' as iIil> nuiin 
piptw. Thw diafirnitu abona two loniiU jiipiii braiuiliud 
into DIM lai|f«. 

Before wv orocmd furlln'r wtOi tbiv« juncUotu 1i^ ua tee 
«hj wv nlivuld hiiru Uio linuiubtM to come at an ciuj hukIv. 
Lc! IK Lulls PiM. lUt and oxamioo nune. 

1( ycu mnililL'r llie waU* to be « tml!, btsJ the wime ta 
bo in motion, end droppliiir from an upright point iin lo 
a plaue, Chete it will vluui ilcad •till ; ur if it bo tm agg 



7m. 104. 



ri«.tM. 



II will bn«k Wkd fij oqmUT in lU dirwtioBa. But if fou 
tot tbb ball fly on to Ml obliauo or risnting piMW uf boHnl. 
Umi it will fall aff. im will tho tag. Vitfiotit brralrin({. 
■aoardinic m yoa nUc« ihr board. TUa tuna HIcct toktia 
l^*ca viih rcgtia to water, J^c, wkn runninic tbcvu^li 
pipe*. 

Motion of Watop foxtnti Bends. Ao. 

By adoiXIntr on tmay eum in JunDlioiin yon will 
Milirrly aruiit M^din id ihi- ni»in irij"-. aiiJ tlic velufity 
«f tliK trotrr will be tnnr litilc- bIiitiiJ. rupiiniiilly if ju-u 
Ei*« tlie muU/wAtj addltiviutl foU la tliicae vnmM «r 
JuMtt«U. 

Crum of Eddlm. 

Kovar pjaoo tlw Jumetlon-pipM to fall parpandlcutovly 
or Mftfaaioy onr ■ main ^po, for, by <□ daln?. eddlea 
anaMwnd, wbieh throw hai* «ad up the dnin, put of tlie 
•oIkI aubiUMi; (XMit«in(.il fn Ibo M-iragv, and wbinb ao- 
•nmnUtian ahom iho iunt-iiun atu>rmra* bMone* th« 
b» to U>p wticT puMOff Uw nain pipo Should ■ 
atnuun of wwage be ftummg tha main jujip whm tbe 
bad cbnwn janctloii 1» at work, tho otnaam In tlia main 
k bDud ta be groatly dlaltiidkMl i to nwd* m aa to 
«aaat tk* drain tv beoon* (till. wlMnaa, luid tlMm bacn 
■A Jnaetioii U Mold not ^uular SD It. TtttM an tKo 



littlo points which are very nuvly Bttitdad to, wad an 
Uw points irhkh I particularly wiah to draw jva 
attention to. 



Bends, Springs, and Sct-oflb (Carthenwarr). 

Nost ftra tlio bondfl, wlii,rlt slioiild be pclcctod wilk ^ 
care. Tig. 4(W is th* ordiiiat7 aquaKc^bcnd ; mad Kg. w* 




no. lOG. 



Fie. MT 



rM. «■ 



an euy bend: and Fijr. iM, a aat-oA. In fiunc 
always gin a little moro foil than you do to tfaa i 
plpea, to maka up (m- tbo loaa «f niocilfr. 



Formation of th« Branchaa. 

DumB CO Itr^TKTVs Bon-Pti-M. — TheM ibiMiU 
toougbt up to vrithm tiin. af tho floor Una, i 
bntik uf tho wokot lot back toto lbs baidcwock to 
tho Mil^pipo to oome in a dinm Una Into tba pifw {■<* 
af tho dntia-pmo, ny about Ms., ifaea you can sol ■ 
lc«il Aniiim to tit tlm »ciaket. and &11 up tiie MiAot witk 
I'ortland octncnt. The dniio ahould ftol bo tia f f^d 
between the intotvoptoF and aoil-ppo, im trJrr U *kim» • 
difttt mrrmt ^/rnh mr ihrtitfk lh» otlifw Itmflk, mi, if 
pouM*, at lilt kifini point ^ Hit Avia, wbalW tU* m 
tditm inaido or outside the buildinif. Vj cxpoinM* bib 
DM ttiat nader any oimiinitaDOea tlM aoEl-oipc dndl 
always be of Kood stout lend with oroper vipod lointa. 

Ujuim* to iiwxiirE SBB7i!nB" W .C ».— It ia alwaya bMt 
to luvo the hopper and trap ready for fixiOh', to Md* 
you fu to tho exact spot for bringing up yuur Aata* 
pipe. Khould yoa not haw tfaeae, then briar vf 
your draiu to within die wall of tlia closet, ur if it <^m* 
throujrh tho doorway UaTO it about central to tho W.O., m 
that you «au tsk« tt cithi-r wny. Bvl, *a b«for« ttH, l> 
•« olway* b(wt to hai« lh« hopper and trap. U ymi bst* 
tlioao, work ns foUom:— For oidinary oloaet paao « 
h«Mpon< Ai Ibn cnim of traps omtrsf batwoan Um twi 
wubk And at sudi dintaone tmot boclc wall aa will Isc lb* 
front of tho pan atand 22in. (torn tlia waU. Or, if it is k 
roodre a pon-Ttlvo or other oloaet, tkv omtn of tbe Oh 
should stand I'illn. to IXIn. away trvn t1t« back <4 «w 
and |in. ont of tbtocotr* of the doaet; tb« jin. to situ* 
thp bsndlB at tho ttkiaet to oons within the Imnda of ihr 
flap. For valvn oloaeti fix the trap l-iin. (ram back of aid 
and (in. to Iin. out of centn; lbs wutuwcr thaeksMlfct 
■nun it ahonld U- Rxcd oat oi esntiti. If yon km thm 
distaBDu from tl*c IwJi they wltl ^v« aoico asat and albo 
ynu to liaro a Asp that when liftra <ap Will ktand hark . II 
aim givaayon a chance to briny the lead i4pL< into tha ua 
of Ibebasu. 

lUe notioo Ibst you do not fli cithrr trap nr dnua np 
fn the way ol the rim-, or in the way of the valra, vVi« 
is always placed on tbe riirht hand «kle whm aittina dsas 
upon tbe aMt (For flxinx tnpi aUo see figs. tU, M, 
U;, US, t»l, IG), U%, 481. &«.] 



J 



Hopper» and Basins for. Height to Fix Tpaps. 

t H«iv fou ma*t know vrhat kind «f luaiii k to tfc tixtd. 
JZod cou IwvD bi^pen aucli w i-'i^. Wj fruin 1 tin. Liigli ; 




Flu, lUW. 



balloons or eotUige batam ftom 9iii. to IStn. Iiig-h. Thin w 
witliout the tntiin. Tlicno nlioiild 1)0 tiittl fur adultii' 
dowts from ISiu. tv ITin. bitch. I always fii tbum lojin., 




Fin 419. 



1 Imow tUu p*iv(Mi« liknly touMthrm. RMncniVr 

It mrn'o ctuic^ Hliotilil alwarii ho the liighrat. AImo tuliu 
that Uiu lnuiini nro tliQ ri^ht f<uh> nt botloni to enU-r 




of thfi tnn. na il in not nil bnfiinii tliftt will Kuit 
'ption ui trap. Imptriatil. 



Von MQ lliat ui onler bi> get the ri^lit Iii<ighl nf tbe 
ttup ^'ou nLuuU kuunr tliu bttaioa, wliicli ruii lui /allows. 
JfifC. iOO ia a tail rouod or long hopper, and Fig. 110 la » 
short liopper, wliitM Pie. 41] U an oral baam, Momotimcii 
i^itUcd n " balloim bawn" or "eotta^^ baMn," having 
Sbaqi'* HiikIl riiria, to ditrptaiao wftb taam aoil HL-rcuvn, A^c.., 
iilm «ut Fig. &17. Yon v£ll ■» that, it aaythtnfr. ihU nan 
m|uin-« tba imp a littli- iifarvr tu tlic bai'k uf tbr wall ihan 
tlio tall liupiitT. But, if tJiu baniii ia not tu be boil, fix tho 
trap as atxted and biuld n'ltt to nuit pan. N.B.^^Jomo 
joinan niako tbe Mat bdor^h&nd : in thin comt, UU ihvRi 
tu make th» aoat and flap wtili! vuuu^-li to ulluw fi>r ratting. 
Tboy am gviwimlly uiiule :1ft. fiuin front nonng to bnck, 
aud lT}in. to Ifiia. bigb wliau Gniidit.'d. Set- that thoK u 
auJBcivnt rdiim Uctwcra tbe duoct wat and door to allow tho 
doOT t* prvpcrly open. 

Spoakin^ of the pocttion for tbe trap, I nuv aajr that it 
ia niost important tliat tlui cJom of i'l>M«t and trap fbould 




Fill 411 

be known befon the pjpea unt bmugh t np to mviv« them : 
fur insbuice^ jron OMy get u Hhnrjix'a patlfm bnmn and 
trap ad nhnwD M Fig. 412, but if tbe pijio it not RomcwhAt 
now tbo mark tb^ buin cannot bo fijtvd ceutnl. 




Km, m 



Tlien afpun, von mnj hare thn bajan nr trap in one 
^n», or thi- bum and mp a« idiown at fix. 4 13 ; aim w« 
ri|r. 649, Ac; hen tlie ptpo should be tUed centnl M 



Hopper Trvps. 

Fig. 414 is tho i>rop«T kind of trap for a balloon or 
cutt^re basin, as Fig. 411. Thi* trap In ofim vmv Inw 
pn)[ierl}' called n -U- tmp. It b rvalljr oulj- ■ holf a>. It may 



lOPER HOUSE DBAINAGE. 



b« hftd vith lu^ OS botbim for teteving don (o Ui« 
Ixiatds wliHi TMiiiiiod [i«ie H, Fiji:. I I'J]. 




no. «H. 



Pig. 416 ij tlie MUM tiling, atify haring the otttM tnraeJ 
a Uttlv mon. nad U oalled n thrao-gtUirtvT oi. It U 



•npkqjwl with pipM oonung up U ui augrle. 




Flo- ti:;, 



TUf. 410[atL*iiuiMprinntplB, but & ocimplc*c (a> Boitabte 
"Aitt ti»i>« maj be luul with «leMiiiig oat hoUa. or 




wia.ce. 

Ulli <■ ttuir baclu, m at duUcd linn, Ftjr- <19- TlOs 
Ami fW ■ i«c>Iiliitin){ or air-p^; (or thi* nUo aoc Fig, 
4M, «». 




Tut. UI. 



Or 70« i>i»7 hara iK* (fr-lnp with *n am &t t1)« bad of 
til* lr*p u ftt 88, Kfr- <■?. 'or fu<"K • ■uppl]' plpi^ (■ 
urJcr tiiKt Utc mp BiAjr be nKiro rwlilr eleuud. 



Dralitft to receive Rain-water PIpoa. 

Thaw ahmiU b» all tramwd at tbo fbel or fcottovt. 
■11 and evny braidi of ptpo ruDN. at but, IBIoatabivtaa^ 
top or «ttic windnwK, aiMl all tli« jointa era Aatva^dy 
■topped with red and nliii« kwl. Tlifr kind of trap ^riti 
JTrocu Flu. "ilS to tbo JTullf tntp, fV- HO. or thai 
intiirtMtptr-rx, I^tf*. 41S uid 430, It i>nat At aU i 
W toko Iha riun-w«l*r tiipoa dirwt into tli* 
tram, nr to mukn tWn Ainrharon vvwr tha g> 
fraUy trap, tho Inttiv nf which pUn la not fpood. 
mnrli pnuitiwi] in Ijnndon. 

If rein- water pipm diaclwrKV vrer tni)« that tMveoe^, 
Umw pipoa ofUD mnroy tba nwcr air uto be* aaii otM 
windawi, oikI ruioiu place* not llioi^tkt off ttifmultj 
tlurotigh air-gratingii [am Ana Ttojm]. 

Area or Yard Oulty-Trapa. _ 

Kg*. 418, 419, and 420 (aad altboMtSI ud 433), i 





Tm 4U. 



•« jaid (Tullr-trapa. THe yard or araa inniM ■•1 

oftm put in wiUiout any tUoiif(ht a* to the inamar ^m «Uckj 
tli«y arc tu be !<uppticd with water, aiml oouaoquenHj m ' 




nu. Ilk 



th« whcJ* Mdn of lK« boniw that ii near or alma | 
fMoonllf , tho front nf tho Iiobhi. 




fn.tS). 



Tlwn pmrtifablp, it ia a« v«D to nakv lUa faJl^ 
nadnrr olMKioniilE, wadi-ba«n.ur batli. lti~ 



PBOPER HOUSE DRAINAGE. 
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bsleftto ahuice fnr supplrin^ ibelf. If Uiis cannot be 
Aaaa, tlM ptps ahimM bo taiwn tti thn nearort supplied trop, 
gr «nn to Um interceptor 

Sink Drain. 

nV draiiu iliould In constrnotod in meh it tnnnnrr Hint 
■nu.}* be rotrdllf vlDond out, aod u> euJt the different 
work wliioli thty nre rwquitol for, In aonw> omm tho 
ordinary (piDy-tntplM Fig. 418) with b sqnftN top fttuil grid 
will aiurwer Teiy well : nnd er«n Figii. «14. ILiT, 41$, and 



>: 



ria. 421. 

tSl, 433, mfa Mue tun, cspecriaUy for Butltr'* Pantry 
eiaim,aati. 

Tlg». 421 ukd 422 itiOK oue of Maii»org'ft Eimmiil IVap*, 
made ^ Doultuu'H. wtilcb wurku wi-ll for rcreiTinji vikntrn 
•od OToflowa hviii baUipt, l»Yaii)ri(.'(S and eiiik* which du 
Bol liaTC gnaae tlmiwu di/wu Uiuiu. lliu arrow* inili^-atc 
which wtjr tku tnp wurkn, aud nhuw lii-w to fix ■■- 

8e<jll«py Sink Traps. 

n*m it in noontury b> lur tho omiitrol (inif, fnr liitlf tli>> 
draiiu in Ivm kuu.ir.-> art- dr.ranfrrd hy thr- tal c^tiTrintr tJiom 
from tbt acollci^ siului. For Uir laxt tvrnty-lit-c jrani, 1 
iutiw wnt«li6d the w»rlring of •cuUpij »uik trnps, nnd <un of 
<»iiniAn that aome Irind m fat trap «honld be uiwrd whnr* 
tnvr«> in niudi ■.'oukinK guing *>i>. wliibit at othciT biitumi, 
donbl* the iim, a nrnptp imltc-jr trap will be tauud to uuwcr 

SECTION. A. B 




Flo. 1». 

enry poTpmv. ThuKmy much dvpendii upon the (^laB•of 
cUolrin; and t)i« Mok, «}ietlu>r itho ba of a aavrag claasar not . 
Howvrar, I Kkull only my that ninoa Buebau'a trap, wliich 
wa» patmtod Uiihe juar 1879, tliorL'an-pletity uf oUii-nt in 
thonaKritet: of ouiuw, jvu caa nukutmi- Uiniiit yuurwurk, 
■aoh aa tlie udl' doKrilwd and illustratiHl fit Fi^. -i'^. 

Whatever fat tnp ^on uac, it nhvuld U- Wrav aud rocqaj, 
to fcold a good qnaabty «f wntor, in ord«r toat tho latter 
WMf tnuMdiateiy aot of wdidify oil grrii bef o» It (Dtera 
llto mala dnin. Union thfaiadono tho main ptpMwItl bo- 
oona (doggad up with fxt. Sw«i\<lly. that the crap nhall Ih> 
•a«r to opea nad clean uut. 'HiiriUT, Lhat ft tliall he a 
■KTum and proper tnu ai^aiiMt all aewur air or tran. 
Foiuthljr, tlHkt it wiU eneotuaUf proivnt rata fiuin paaainff 
to and Irnm th« Kwvr to the houae. 

Biuikas'a tat trap ta UlualntndatFig. 423, and Doullon'i 




^ 



rid. 42S. 

fflt tmp U illiutTated at F^g. 431. Some ptnmlwn pRfCT 
the otd-fitakioncd dip fnt trap. For thos^ who prefer thia 
trap. I ^vti t)w follonriii^' niutliod toT Riakinu it. 

Thin trap mijjr be (xnininicti.'diuifollowa:— Tho Bite given 
horr i* miiUlili; fur a Iwclvo-rtiompd haute: larger iKiuaea 
niquirc inrrcnaod raze, on may be judgisl iivcmsary (or Urn 
work. 

Thi( dcniriptian cf trap ia built wltli about two hundred 
abvk briuki, and plurttnil niuud witli Purllfuid wmieiil, two 
and oni.', or lum and uui", or at niny Iw iinffcrrvd. Thw dip- 
Htolir *>iiiiilcl bt' iiKc-d tiuinr la the outh-t thim Llic InltH, fc«- 
cAUKc mtint fat atapt' iti the inlet end. Tliid aluno Kkuuldbu 
oomcutcd into tho iddea. Thcu a IUkb(uuu is rcquinid ftfi 
thn Uip. 

■n** inlet pipo ihould <iv«f-»ail or piotmde into tho trap, 
and bn at Iciut 1)4 in. above tke outkl, oa a clii'vk af-^niiut 
tho rata; but K thia ia uut practicnble, aa ntnoh ahaulil ba 



»Vi^V 



1 



Fin l», 

oUftiucd na poaiablc, at hunt fi in., and a flap nhould 
be tiai^l nil uunn, whinb nannot bo opened by a rat when In 
the wul4^r, that ia, if h^ •anoot got hJa pB«-a on anything to 
pull hinumlf up with. Flen in ono reoaon why the pipe 
ahonld pratnulc and dip into tho trap. 

Thia trap in inindit iTi«uiiimn«Dt 2fl. Oin.ar^iiaivaud t ft. 
daep. Thendt'M and endo tAki< about lAO bncfca. and Uw 



SOIL AND ilAIN-WATER ITPE WORKING. 



battom ationt ^?, m thnt 200 trill do tho jvli, luid if built 
with mnil ani) rnrtlniitl (vimrnt, one ouck of P<irtliui(l will 
b«naflicicnt. 

Put o vvtit.ilatinw pip« <"> the iiilvt pipe, ftn'l if tknath(<r 
■neb pilMt ht dmircd, wrll luid fpmS : the trap ^11 be nonr 
the wurxi I<jr it. Ill tliiit Giiwi a aing^lu jiuiuUuu aliuuM be 
tx*4. Of ixitmm, there nuy ba oh miuiy inleta into tbiH 
tnp no (iMiml. 

Awkward Workmen aird Forgotten Work. 

Ouo of tlkfi BUMt niJurtunato pai'ta of our busincM ia 
bavinj^ to put up nith tho wbim» e-f awkwiird worbooD. 
Fig. 4:1.^ ilnuCnttea t«o pLunly wliat I iiivnn, nnd it ia to 
thvM workiiiiMi thnt I viiah now to spiwk. I.iiok At thia 
diuTUn whinh nhov-t lh« nffeotcf Imvinir the job unfiniahm}, 
una quarrel ling nlNiiit the thingx not cuniing up Ukc nloch- 
voilt. A diuji-pip« is pat Id U-fon' tiw vaM» nrc built, or 



V 



Fia. (». 

NfotB the toU-plpM. It i» put it). lu on« ihjiti mp|K>aeB, to 
tlw azut pke«t height, and iioaitlmt. auJ ilm Iii> thinks, will 
nuke « flnt eUn job ; nitji tliu BtlilitJdii uf t]iL< beiiil D. lie 
piiclca hiiDMlf that errrj-thin^' is firnt rlara, Ncst, tlw 
1^1 ot ulbvr pip*-* »rr fiicd liffwrc tliu bom! is piit in. 
Thii is done by the plumber. Tho work i» ('otitrnct to him, 
uidbegcta hla pips <ip aa quJokly aa he c«n. am) lithM It to 
th« uaual diatAui?e holnw the lluur. Dniiiply, aUjiit six innlies, 
o( eouiM nevfT ilreaiuiu^ about niakinu n M't-olT to Miit the 
dnla-pjp#; uor in it at ail oiinL«m>tr/ lu do rii; in fact, tho 
MJl-pipo B is ill He it tJiuulil bu. Nuxt tliu furvoion give» 
Mdm lo Ihv pvrMiii irho laid Uii; dmiiio tu k<> aikI tnnkD 
good. Th« UttM taku hid b«»id, and iatiiagiuHd with ttao 



p1<ini)>«T'H work. It ia not long aantfh. Tho anil 

rrqairvsa bcml or nnt-off, and lo oonie lorwvr down lo '■ . 

hiaw-ark. "Uo'Ufix hiah«nd,aiid l<!t tb«l banbag irf a 
pluiiitn-r alter liix after." 1]« &zm the bimd, Dover oBri^ 
tho brickwork nwnr f<ir lotting thv aurlcct o4 ttw pOtn 
buck, HI tlial llin mil pJMi Hliall proper)/ est«r aaSMt m; 
tho })1umb«r iiliall b,mfl hlii |Npe. Thia ia twvar dsM; te 
fliHir Lt hiiil. luirl nl! i» tiirKoOim. Nobody imm WMfitm. 
"Out of diiht mil of taind." llicro arc ***"'— ^ ^ 
pipoa, aa thin tl^Dm, ahoot Loocks, and an ftjr hmkra' 
puttrjr ainkii, I havD every t«a)nu lo belierv that tba i 
pnrt are novor nuidit good to tho ditia. 

Rats and Stoppages. SKnks. itc. 

Il it not nt ftU uooommva to Sad iroliia bhmkcd an by 
Um rata having worked tho earth thruuf^fa tJio inpochd 
part of the jaistln^. for when the hatd-worUnit tmt gom 
CunneUlDfr. he briufri all tlic earth into the drain. Ra vlD 

Eut a ptfck of eanli iuto u drain in a single Bf^i^ w^d 
often fiiiiBdfint lu i-iiiiivlr bluclc up the aewMM im^^ 
la iliaiiu with little fall. ^^ "^^ 

ClMtring Drain PIpea. 

Should jou want to dean out U>e drain, tlio tp^^^ iiii ^ Vkr 
tho oatiM uf u rhimocy-Hwcep'* Idt. la tha boat tool. Il a 
fitted vrilh a (•crew, a dnf;g\o lioe, and otbv tiari*— ^ 
for dmwiu^ out lOlid matter, nnd la a wry baadr tosL 

Forcing Water Clo««t«. 
It ia a very ummion on>iimuca for oloaeta to bMOn 
'■hxlcedupfrciin uol utiu^Huflinctitwatflr.arbv IhaoHefM 
iiiiii.')) |ta]ji>T.&<\ Wlifii thi" in tho t'aso a phiiwOT nqrta 
luudi- i>ut uf ua olJ biuoaittliiik, and a ntiff pfaoeef imtom 
iiiuledfin thiF Hiutii.- {f.lio loatber •hoaM ba timad »— I afaatf 
Sin. in dJaDiiWTi . or if bo leatbw ia at hand a pbnwv mm 
be made to the above alie I7 ^fbtg a food pfMa^i ru ^ 
the end of the broomatjekto the ahore '"■-n 'tr r It obaaU 
be Uod Tijfhtly on the stick. Tho plaoffr ^y ite 
bo wurked up and tluwu lb<.- chmi n<iar tha t«y^>n 
bulaol rammed down naalo knock tho iKitton onlol ibl 
trap; for if firnntle worldngr will not do it, that ia anaf 
thpro JM uinirtiiin^ eUo there beaidoa papor. The Mm M 
in to finh out l.liv impedlaienl, eiilier by th* nniMaliiii 4( 
iiifipiiinit lip hi* shirt •>]»«¥«, or as biK ha Etta. fi» 
qutiiily ho will havD to out it out at the trap. If h^ 
inii«tt«oxcrcl»c<lui>tt<>bnt«l(lhotrap,tocauMilla] 
{tKty impnrUnLj. H<iv it is handy to haTO the 
tho top of the trap, aa ahown at Fl^. 410, 



SOIL AND RAIN-WATER PIPE WORKING; 

AUo Tttth, Kam, .Utrn^ia, dc.t/or Scil and Unin Wattr Piptt. 



Biion we can piwved to fix o»r ml or min trttPr pipra. 
It wID be ttocciaary to know aomothiiitr nlniit what we arv 
inteff to do, and by what mpnua they are to be ninimdoil, 
the Idnd of Joliila to tw need, and alao tb« data of Utiiiit, 
to., Ac. Tit aoQ ^pee n»y )>« M<on ftaod in many of my 
dnwlnga, aome betag Asm our wny nnd ■ninn nnalhur : 
aeoMtJinea hi eha*M, aaahown nt Tif*. /itiS nml liC&^ umtr- 
thaealnthe anjttea of walh^ ani atathprtimi'n un n Ntraiicht 
lioo vt walliair- For the rlentJoM ahowinr iIimo pipe* m 
ftsnl. alao h« Fl|n. SA9. n4l), 4:4. i'i. 

KIr-. iTt xbowti tL<- pip At U Q txed with HUfflo taokis 
U iikawit ihiH part nf ih* |>ipo fliod with a doubla tack, 
whihit V\(i. 473 iUn>mif« tho noil pipo Axt-dwilhaUdoubUi 
Uffca. SoowtiniMi thr pipe* am (ix«l iii mch a nannef 
that taoka caaaot be natd; thrv arv ttu-n Sxed on blooka 



with flanped jointu, w ahownat Pig*. I&t and IBS, wU4^ 
at other timoa they atr sajqwrted with 1 

S«oret Taake. 

TbM* aeeiet taoka are •hovn at H J, FIjp, 4K aha ' 
W S H D. Rff. 427. and may be nadilj iiinUialiill T 
the fiilloiriiiir doaniptioiu iW Isnfftha nf ptpa vairli 
3tt. toflft.. hariiift Imirorflvcindhoanf ihoftunlaC imjim 
cut away at tho ton, u ahowti at B 8 ft Q. Pi«. 4(7. fm 
in to rtllow of ■ -wall hook hrlnx dfi>vn Lu at llw haaka w tf 
W, ¥\if. 437, and na aUo shown in Iha nlan at Vi. 
Kitf. 420. 

It will n>adity be am Ihni with thaaa taifa ifca wh^ 
tiau of piprs may be fixed witbout an ear ban^ aa^ lk> 



leo 



TACKS AND EARS. 



W« wjll now heain to pwp«M ■ Irngth of pipo (tutftble 
foTtlittUok: for thin turn to FiffR. 4^», 4.'i4,Rn4^ 434, The 
length of ibo tack mn* Inagitiidinnlly with tho pipe. For 
pjpw from tin. to litn. diKinEit«i' the te>n^^ of the lack 
tkbould be dovblo tho diiuncMr of tho pipe, i.e., n lin. pipe 
nquira & tack Sin. long; the nitlth of tho tacit should be 
in fitoporlioii to thn pip" a* 1^ i* to I, >.«., it 4in. pi])e 
reqiiin* « &»>■ taiik, •nd a Gin. pijw n. Oin. tiuk ; tlii» 
ullovN the wall hoaka, K F, Fig. 431, to be dnven homo 
vlthout injiiTy to Ow side of the pip?, end oUonfi siiffld«iit 



r 






rta. iSL 

load, (u at E, to turn fcatk ot(t the h«olt, as shown at A, 
Fig. 432. Of Kiurwj tliew odd tnuku Bff kliuwn hen> for Iho 
■akn of illuHtratiuB only ; it woiilil nriv^r do tu lix odd unca, 
BA jrour work would appcAr lik<! u pig with odd ears. 
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£aeh 10 fwt Itugih of pjp« abouU liar« four ma cr 

ttnlu. In prepaiiag tbaM tmn tar Mld«tinft on, Bnt m^ 
Dif thi> one sido of tfaft edge, soil It 4ia. up, md wtlfc t 
litrK*' inixK«-hook or atniyhted^ aad «hKT»>liaofc. ^n 
it from jin. to Lin. wide, dion tuuok it, and. with jrcr 
diciuwr (jiut OTOT die mIvo of eIm beiwlk) liaock dM iliaial 
part routid or back aa «hnwn •( F, FW. 43S. TfabilMnU 
not l>i> tnm>^ tuwk tA «oic««d Jiii. Thi* will ftUow n« 
plenty of room for nold^ wh«n it m wiped £a*^ vith tb 
httck of tho wd pipe [nee », K Q, F%. iai}. 



Preparing the Pipe for Ears or Taek*. 

HaviofT BEittled upon tha idze and kind qf aar, and tW 
pordtion for samo upon tho pipo. tho next Udag to do i« to 
■nil Ilia pnrtii far the tacka. 

For tliix piirpnir, take a chalk lino, and atxik* Uw wVA 
for KoliDK an Hhown at A, ii, C, andC, Tig. iSi. 

Thooisoil t« th«limM, but cut tbo ond of thsaofliiviDi^ 
tu ahown at A F. Wlun thia ta Uft aq*Mi« m at J £ k 
appnnn iig^y, 

Haviiijr dried the eoQinff, brpithpraUowJn^ it tsdawif 
itaolf, or by plidn^ a UlUo lighted iliaviagn in on* arf (f 
the pipe and elevating the other Lo catuw ■ drtoahl, srbf 
b»lLUU|t[ a hot iron near It, and witli yonr moatb kiiilii 
air on to tho nda oi tho iron iu Hui-b s mtniw IhH it W 
bMonw hwtcd and nbonnd «n to the aoiled nut: not 
with the chalk line strike tho ithavinr Uoea, A. BE F, Tte 
434. nadXOEr. FIk. 4M. 

Thin wlU keep the diaTin^ In a Uc«. Thwt. Ukt jna 
tack Bad mark tlie exact length for (Jiarinfr.oiidfnoMdto 
BhaTo the joint nady for Mldniiw. ^cxt tnJbo a bkk. «t 
tha like, iM ohowri *t D, Vig. 4KI, and Ur «im ond id tbt 
tMk upon i(, and tho othor on the ahnTcd p^rt of th> nd 
pipo, as shown. Wc<i|rhl tho taok «d na to 
moving, and piooeed to solder as (oUown. 
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Soldering on Taek». 



Fio. «». 



Take n ladld full ai mi-tal, and with m ffHA-ttkk apUk 
llu? metal on until yuvx hrat ia wll up; gr, if j-oa mt 
A projidoiit worknon, pour It on. EeopUko vdna alii«t •) 
\tviin lin. ovitr tho Mflinsr, and when jpODoaafedit all apa 
tho ab>p. tnke a warm elMb, aboat Z|tn. muarn, and l^n 
at d. Pig. 436, and the nanieot you an* Zin. awaf . teot 
mato nut the sui^hia metal iquara off, ^ at 4. Kaif * 
wipinK. Dj tliu timo jon an at tlioaad S, aliM jiw 
malo aBikia outa off the aaiplna aoldor oqnaxa ■■ akava ri 
A B G D. Vig. i3», *c. Ta pvovont Uttla apois olwU* 
hanginjf nnd«r tha taek, let tba nate, wi^ a p^Md-A^il 
puint4id Ktirk, tub them off whilut hot. If van aaa ap k 
yi>ur wnrk you rnn do all Uiiii withunt CroBliUng tho aait . 
KUfh jolin iktv ounjidorvd Btock jot« for appraatioa^ Aa !■ 
a f!iKKj ptombor to nac iiooi in tha claw of work ip 
mj mind niporihiatia. 



Single Taok Wortt. 

A B C D. Fig. 41G, illuitnta* thai irtiloh la I 
ringle taok wurb. Of ooorae, four ouoli tacto auac kt iad 
upon orenr 10ft. leo^ of pipe. 

Tb» flxmg of dagk taoha eapporta the pine iiiaiik %mm 
than the double tacik mnk abown at fi P O B. ffV- 
i3T, for th« follinnnR Toaenn, that t)>o ta^ (■ Wig. ft 
an diiitribnled over the wbote baftb td Uia mam, M *• 
doable taok woil, aa iHiMtntad al E r O H. Tig. Ol 
aafy anpporu the pipe in two ptaoM, thanhj, 
■pnUnf , laaHng the centre of pipe uant 
a* nfcarda iJic apposnnce «{ ihim ladn. 
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ftzeS tgiinrt t vaL, »f oddim £h« pftir tock work hu the 



rxk. tM 



l*.u. 487. 



Twrin Tack*. 

This kind of tiu-.k in lu the word iinplien, anil ahauJd not 
' nuncd m doabU tack, bccaiuo one u lei to undcntaod 
that wbin « thing' W do-uUo, it u twice tlie quantit)-, and 



no, UB. 



: it ia to iooiMtw \y so eqiul nuD or Tklmo : this 1» not 
cb* cua with thia kind of Udc, which ma/ bu reaMUud 



out, u|>oD exasuD&tion of th« dimgimm. Tb* twin nr or 
took, u «howa At Fig'. 13S, U lund in plaou iriiM« ttw 
Unxifih OP Mil ia objt'iltil to upon iho snil pip*. The 
nietbod of cutting thb uwk out ia as (ollowa. Having 
dete'tiutiiod Uie sue, uut a slut miinil, aa about from tlia 
lelten £ to F, and about IJio. x,idf., ihm shAVB it abouft 
^io. e*cb aide. Share Ibv nod pipo to th« roquind alie, 
wMeh maj be obtained by «ccil>iiig it to tbo aiao «f tho 
alot, imd wipa It on as ahowo at B F. 



Band Taoka. 

Tbarc aitt eertain ntuntiona «h«m it will bo unpoMobla 
to gut tliA wil pipi9> throiijcli nft4-r tlio aim tuv soldered on. 
It majf also hn.i>jii-n thiit :ia nxini tarlc f« rpnuired. lor noma 
nnioreaecn (ViiNrni, uiu? Uii: pipe luui been llxud. Under 
■ooli oiroumstan^H^, ao. oroiiiBrf tn^k will Lo mitJcMi, 
nJoM it can b« wiped oa the face aide : but when tU* in 
linpa«ticabl«, nae a band tAok ua xlltiatrat«d at FiK> 439. 
Thuisaatout pieoo of Iwdtlw unul length of atatck, In 



B 



addition to that mrt bent round lh« front of tho ^npc. ttnd 
■oldcrcd ui at S r, in D nimilnr msnnrr oa tho twin Uoki. 
Tha a&tling, if objected to, may b« waab«d off aft«T* 
warda. 

Pipe Socket Taoks. 

This kind of tiuik la iu«d wticiv ucither bunuufc nor 
aoldeiing a«ii be nnployad, and for pliu<«« wbMV quantitiaa 
of bot wat«r ban to pua through the pip««, aaunnff 
Buddm eipansion and oontmotton, wUah wmld crippu 
and rip the jiipea war* tbtj lifidly fixed wlUi taoka oi 



jcdnte. Tho Butboil of making thin fir, mjt. an 

<rf Sill, pipe 3 iiidbos lonv, nnd trJth tlio Tumtnii 
open Olio ond to. iHiy, i^ iauhMi ifcon auldtrr 
two vurs jtrwi/y at tbo back of thlt awJcet, au<l 
thi« (oniu the «odi«t Uck. for flsiiw, pii*!) 
tbe 4tid of tb« l^ia. or etfaar auiubU pipn 
Annigh Iho loolcst tack, md with your tumpin. 
wfatoli ahmild be of tl)« luinfi ivinn lu tJiit with 
whioh joD open tfao KKiket l-nck, oihii the end of 
jroiiT inpo lo fit the taao of jour fockct, when 
jau juay fU juur pipw in the neiuil wa^ . You 
may tuni U>» l^n Mse of tho pipe OV«r tli* tigo 
of th«Bi)«1tet.ni)iliK>fonii a tttui^ or bead round 
tbii U>p port ; or you roity fix attragait, Ac, 
aniuiul tt and so make tlicn onuunmital. Tbo 
Inngth of theae flfm ahonld not exceed fin or 
MX feet ; if for VKj b»t irator. &ot more thui 
three feet. I li*To na«d thaeo aockeU for onlaido 
Nil pipe vork when thero «ra no windowa aod 
whore the aouth bus Js wtj powiaful. 
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Ornamental Taoka. 

Thtem nay 1* furmcd in variaiu wny«, but tlw (oUawinv 
ik thn onF inrnrrallv miopU-d, [Stui ABC, J'ifi. tiO.j 
Tliii in cuUiiug' luuru t)iiiit n jiinr rut out of the tack, witn 
ourrim funuLil in audi a imuinnr as to produoc lui ngn^cnblo 
unpRMioo upOD the eye. 

Fiff. 4111 iUuMlrfttj^t. the finished i-nm, A H, K N omn- 
mmtcd, anil Fiff. llS illualntca the Ht-iite work btrfoK; tlio 
tack i« Itililal up or turned tHii'k, K F G tl, fuld^ biidii 
npoD A B C D, taid hides the fii'iidx of the «a!l-U<H>k<, 



riu. MX 

ftr. While on thin mibirrrt, it irmil^ he quite tin well lu 
KITr B (all-nii!C<l RTOmctrirnl mrthnd of linins oiil iho tiiok 
in qiicvtiotii BN nothinx in wocvc thun biid IahIo ^t vniit of 
>kiU. in omamentali'io ; for if nn-t danu ncfordinj^ lo the 
eakm of Bit. it hrul Ijottir Itn Irft undiitid. I Uavo H-'i'it 
within Uii» )n>.t. wvk not a litt!» of thii Uml f lutn iliHjiliivnl. 
I hjirn hem winfcrd r.iit a nimplo m^thnil whii-h will ix; 
found Miqr to cxmitc, and picuinx to tlio (jr of tlioiw welt 
Tonedia thetnattcr. 3iip]>i:u«,v»urvquiix^oiivckfprK>Upipo 
voik,iD Older Uiat (JiDuruiuuciit.Mfar as rv>tivnl»«Ii<ipc, txi 
McfMtljtiua^takcapiKfaofkiul tlinuxDi-HiiiimdiWiySin. by 
QUI., H abown nt Fig. 411. Dmw tli«i dutUd line, A 11, 
•XMtlr whiro Iho tDclt IH roquirvd ta be turned from tho 
oaUde edf« u at A, bc4 down Jin. or jin.. u aIao nt tbu 
kttam at n, nnd drnw the lino J K. Next divido tho 
maco bctwcm tbow linM into two cqiuU jMuiti, u at L, and 
dtaw tha tine L M iqiiiuw to tho dotted Imi: K J: next with 
the tndinR of U J — tlmt ia ta utv, jin., nr whu-trvrr it mu.^ 
be — with O (in tho ccotra of th« liglmj iiath(ii;i'iitni ; atriku 
the muill diaUuit uvs, SI Ii P N. AcroM thp Linpa, A D 
and M I>, and fnxn thMO area u cootiTx, with the tumo 
>*diu» as bef«r«, atiiiEo tho intoncctJD^ a^c^ tj U 8 T i luid 
from thcaw aica, taking T m a <«Dtro, Vtrikc tLu uk, h P, 
eanybig it on to about V, or ftirthcr ; alui, with S na a. 
eenttv, nbrikp th« arr, M V; th-nn from Q an n rvnttv, xtriku 
Uw arc, M N W, nnd alcn f min tt a« H oontro atriko tbo an 
X«KX. Now, divide PNiiitothtveMimlpsita. TttkaoDB 
of tbMo portA. and frdm P, Rtriko tholbie, V IT; iiIm, fran 
K, atiiko the line, W X. muarc lo tho lino J K, cuttinir 
th» aTM. L X M' H H V VI.; Ihon willi n Tndiu* of Iho 
puinta K W. ahi/wn by thndiittrdlinvin th* tnp nnrt «f tlio 
dJaanin, m^l tint DutnpaMKs. aod from tho mint w, ctriko 
the iMTOMioiinir pcani ■,'. and from the point K, al»o atrilw thit 
other part of thr inUrnirrting point 'i, uid from K nn a 
omtfc, atrilcr tlic inUrturctdng point 1, alM>. from tho int«r- 
•MtinK point X ntriko tho oUtor part of iho iatcnoctioic 
|Mifait I. Afli^r thia, «-ith tho mdiuii of J U— or in thin 
eaar, ibe iMnM ndiaa na bofor* frnm J V. n* omitrM, ■triko 
tbo fnteiMetiag point 3, and from Ynnd J, aso«iitrM,abAa 
tbe Inlrnrctinir (mint 4 ; nrxt, tmm the in(«raKtlRfr point 
],wti}i ihr hnnii- mdiiH, atriVs tbo im K X, cutting thr 
malIrT an: K. h at lh» point of OontMt, as at 7. 

Next, from the point at 2, with thn anino radioit. otriko 
the nic K W, alao culling tho araoUei an: at W. WUb, a* 



before, pcop«r poiala of contatt, do Ufcewiia faioni tka 
ocntnxtt iuid4. Next, Antoat thecantralpait O, thoa tha 
patld & and 9, b«4ng ontvfiit imI le tut arratt P or N, W 
dtowo at B F. Q. FJg. 442, b^^aiuto thia hulda Ihe tadr'f 
together In the aame Duniiirr n>t I) A docn. After the tac^ 
ia tjiTOwi. work (3io cirrlo Ptind N niand the proper BWwpL^ 

SVlien bmding back thotc oort, b« tun you bond tba i 
truly, and tlio vfTuvt wiU bo perfect. To aM tho cAlOkj 
of this pnti^ni, pUm a pioM of paper ot uaid oror th9 
aide, and up lo tlif line, A B, I'ouwill now be ablelOl 
thii Hlmpi! an it will nppfiir whm fuldnd buck. Cuvvt tha 
■idr, K P J. Tills will b]!ow tho aide of N D to ba 
wen. 

SumetUnea It will b« dccinbU to have tho point U, Fig. 
111. in tilt' pstti'n aaat K, Fig. 417, imtttfld of being att at 
P. Fig. (Ill : in thia raiin. tho point M. Fig. 411, will be 
uxti^nia], tho «tfect of whii-h mity bxi 9iiii.-n by Iityiiig a iiione 
of paper upon tho !in« A D and orra thr HkIiI iiiini *>""' if 
Fig. 44 1, Here Iho lino will bo nccti of lt»-' tm^k an f rum A 
W If MVD, which pact in tho figuR when cat'jut 
will bo witKto load; tho part ou tho right luuid side biving 
tim reuidnd l«Ad for tho tack. 

In tluB 0080. thffparlji O. fi, B of tho patloni inui>t rcmnin 
tu, and ib» Una K X t> P U J, not out. Wbcu m<<li ia 
the caae, tbo ear will not fold, and tbcmfon: two pinn 
muHt be one tba proper aaxo < tlw onurawntod cilgw ora 
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V, 



riu. tu. 

plactd logolhor and aoldeiad m one joint to the ncril plpOwJ 
Lot tho ba«lc or nailin* pieoo, A, "S^. K 13, be )in. aanvwaT' 
than tha front B, no trint tho front will >upport tbo baok 
whilst abldoring on. nnrl In siioh a niaimrr that the Mlder 
will huTO a grwd hold DDon bolh iSL-ka. Such j<iiiit>i miiKl 
bo wiped full and witn a round hiuik, ait nhuwu by tha 
dotted UnoB. 

r mar »dd that Iho iiiothud of striking Ihit la «itii«ly 
origiaaf, a* aW the dcoigu, Fig, 140. 
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ASTTlAGAtS. 



AstmgalB. 

Tliwe KK «iu11 tnonl'diDi^ of it wuni-circularHtiotion witli 
n ftUot ftbovu Mid belav ; tlio i»r«d wctioii is pLuinljr iUtu- 



B 



rift. Ht 

trtitad (It H J, I''i|{. iH. It i» nlwi .-ihnmi pronerlr fixed 
nmcttt Uu} l«p of i>ipo Bt U, Fi(r> HH, and at d, Sig.m. 
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JO], or when tlun ronnot be had, gvl k maaDti to rtu aiiKaUL 
out oi soft atone, or gtft » CAipoDter to makv • putpm. i 
owA ittfiuwduwiitrsrd*, in Mfft lovm/^tnd : <a,ilyaat 
not maiiiHfo to f(vi uijtluBg of thui kmd. gvt • iitiiitiiiii 
ImIm you & KuitabU mould ; uir good nun wfll do tU* ] 
tf Toti eanu^ii g«t aMiateoee, uiea do tbo job joi 
(uUuwa^ — U&M «lunBwoodm box In tboabspeof ) 
to Lhe mjufrod iIm and depth oa iIiowti at tltej 
ti<iiifl,Fi^. II J iind 444. Say that thuataod-aprf 
Itn., till' width of the box. Sin.; otmv tho mob Sb to I 
bottom, 00 that thojr 'on bo ravor^d ; dow, atoko o 
to OBJ aiso that mn^ bo tequirad ; th« oo« irido of tba 1 

imict bo \ana t« ^indo tho monld plUo A J tmlj olDBg, i 

in a lino wiu tkfl tnuigh : pittROOiiiiloof pMMoof woa^M 
Bl D, on the t(i]) to prevent it droppliig' too for tfito iImI 
Iluv tliD iddcK of the box uu^cT aa tltc ohofto in tho 

cutinff fnmc «t I'lg. li. Kczt, Mttlo upOQ tbo 

jruur mould for tbo AMrifroi ; Mir ihot tho moiild J 
41J>, in juxL whiLt you imtdrn ; if na, ood having i 
paltBm frvm u Tiiiwe of 4lh.or£Ib. lead (Mowontl— .^ 
Eiiii;, but li-nil nrilldnif the plMfViaxrarkodaoft), ^lltl 
fto Ihnt itc liivrt^ rdfTR will ntAod {In. or {in. below ill 
(■dirv of tho borvc boa-rd, whi^ ahould ba iboot Ji 

jotit ^ kc«p tho horH* boon] in k lin#^ Now m 

I)laat4iT irf I'unK imd whitnaing, my half and half, to a u. 
lib ouniuiiixiK-y ; ihn 'rhihminK u to itop It from Mttiaf I 
(IUIiJiIt. nr, m-ttrr ittill, iim^ aotne pUstoer'a [iuIIt (d^BH 
Utni;. U»ko rnoii^h to flit up your tnnKh to the i M j i iirf 
lervl, and bank up lh« coda JDstMificlaDt to allow tiwhoM 
to work over, aDdworIt tho horwis mMfaanaaawttetlM 
mould vUlptougli away all IhaaoiplaanlMtar; kM|>M»- 
toH tbo hono over tho pluter soma nninii or lo ll^i^ 
drrmioniilly plariftfr n littlo Tojr aoft pllrtar ' '* 

wliii'h tnaj^ hr nn{. c]iuto amOOtl] or OTBll. 

mould nut, Ut it aci thomi^lj iMlore jon i 





ria.4fft. 



no. H* 



TlwM aitnnli mav ba fomod onl of a pioM of I, ). f. 
or Ibi. iMd 1^. and tbs flOot wortod tm thi'in . But tho 
nnnr nothad «( naUitir thooi ia to onat tbnn in an fron 
AnrUp Bould, (dmilar to the window load mould [aeo Fig. 



tbo box, wUeb la doaa 1^ imaawwhig tiw 
lat tbo mouU atand bj tbe flra to gal thonMuUjr drj ; W 
it mam ba diied alowly. Of eoanik la tw ■■»> l* 
m^j maka auy kiiul ol omoolh lamlaiBf . Tho I'Ig. Ill 



BAIN WATER PIPES. 
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nrpmmU the monld mftde the nvans of that ahoini 
■t Fig-. 4(5: one bvlug raised. Lhaodurhdlow'. 

31ioaM yva ttqidn a rlhbed tmrni en jroor Mineral u at 
A, Fig. -iii, tli«n jou n>iat haT« it cw««d or modoDcd. 
Uanoft iiivd yifax maiiid, n«xt blixJc op the cod* to iLotop 
BUM -crith bit» a( lead or othmrise. tliea fix it [HHrfMtlT 
lard, and run thu mould f iill of bot l(«d. The lead ahaula 
ba nm verj quk'ldy 1» oidpr that it may Mrt evenly, and 
withont •■ ould HliDt." whiA will nppcw flaky. 

Should jrou rctjuitv uiauy ut theeo aetTagaU, juu lavf 
hftvean imn mould «aBtfniiit_y>>iir pl*«t4)r one ; cr vouin»<r 
n^e (ui» Jnit tbo nrareo to what jratmne, ta at f'ig. 1 1 15, 
thea take Iba ]»lHt(r out of the box and bank np tho idd«a, 
wjr lin- bigur. aad nm a pot of lead orar Ihe pU«ter 
nnonld; then, when aet, lake off the lead aud sou will at 
onoo baTO a laadeB DBOuId, which heing w«U "(101101" will 
wvirk well far mnnfa^ hmidnda el aetngak. Of ouurac 
wh«ii raDain^ leaA in ODMi ibOuU* jot muat alw«f« lu«p 
tha BMuld qmtB leml. Tfacee aetraf^itla ma; be cant In tlt» 
flaaka, to anv Hhupe or aiw. The flatia are atown at I^^g. 

Tbo raethod of fixini; imtn^nLt mund the pi|>e u by 
hmilfaig them round, nitil sulilcnnK them at t^ huik witli 
ttwoofiptr bit. The chief object of use of lUe aetraga] in 
UtU uUm of rainwater or ■<>il pipo work itt to Ude the 
teiat; for rtrmgthcning pumMM it in nott to lueLeaa. 
Mt the aatragal round Uio banrel of a. puiu]), or tli» 
month of a cannon, ia naed for yuito another jiitrpooe, 
namclr, for ■Cnsngth. 



■ Astragal Joint. 

Ibia Joint ia mads in monj: dlfletent w&ji. The simpler 
■athodiatoftxaaaatnigalroiiiul the top, aa at G, Fig MO; 




rni. UT. 



I it tboimDgUr.M aUo } in of the pipe, and ht tbetep 

hii^h let it miter thu 



Ik 



ho diared ( in. up, out of whii^i 

' itgU>|iD., loaring 

mn CO* copper UltB 



Imgtb |iD.i loanng iin. for Rnlder. whirh ahould 
Ulted nniad tlie top part of the 



pipe, alio to tbe top of theaatragal— infat-t. it Ua kindot 
Ilgbt flun Johlt vpedall^ made ae a aoavt Joint. Another 
roicltod of ntaking thk jotut In W luniinK a bead on the top 
of the pipe a* iit .\, I'l^. 447, uikI h-y tixiiig a narrow basA 
of loaa bdow. TIjc iKittum adragnl B ioaj be fixed aa ia 
th(i ordinaiy way. Theee tanks aliOiiLd be aoldend on 
double as In Fig. 443. and have a flip E uo tlw ten of tbo 
bock tack for turning down onr Ihe top edge uf Ihe front 
lack. nUs keepa the tack loirrtber and al» prcvrnlii tha 
water bom gvtung at the woU luvuka. Bj luiv!ti({ n Anp at 
the bottomi it answer* a« a " bale taok," and bolda thr 
front taok wall togMher, 



Ornamental Soil and Rain Water Pipe«. 

See the old pipAt about London and oth«r old pitiea, 
plenty of wliiiji li«»* been filed from 300 tu fiOfl yrsrs, and 
ta Rood now us Uiu day tli^ were Ural made. It i* uinply 
ridiuulouH fur the urchiicot to fix euiJi na imn pipe to 
biuldinipi tlial mv n^iuired to keep in onlor for a ccntiuj 
nr in.,, wlipn liv well knows that the longeat he Mn expect 
«ii"h toU>il iafroin 10 to 30, or at neat SO yean ; and ores 
during tbia time it requlrea twlee the ori^nal amount of 
tnoner laid out npcn it by wa; of point and rppnire, 
w^eoallj hy loaaon of tho Mcketa getting bro'ken by 
oxulatioB, wiiiah awdla with tarn enooi^' to break tbinn 
were thoj leu tiniee tbo thJohaaw. The tookcta an alao 
faraktn m times of feaat lyreaioii rf th« wat<r getting into 
thsjoJBta and then treeinig 

Fig. MS ehowa two leii|dhi of rain «-sh>r pipe. It U 
taada after the msnnar of itiitkliig «uil pipe, but in mado in 



W 



w 



w 



vu 



rre. 418. 

Oorat moM ift. Icngthe, hawngvery atrongeor* or tacka, 
or at lennt bnlf wt hoar* again aa th* pipe lead, and aotdered 
on a« at W W. The length of Uimo tacka dionld be out 
doable the diamotarof the pipe, aa that two well hooka OWjr 



t dnren into tiro oovma of brickwork, rb., tv^Joiiita 
od thu end tt> turn buk over tha twad of the hook. TAJ«o 
X Fig. 431, to.} Tha top c^ Ui« tengtti should tXwnya 
»T» two mod •atru^caU flivil thormn. one within } In. vf 
)p, the ottier tbo diAm«t«r aiid It&II to two diaiaetere of 
lie {rfpe ftway. [Alao mu H Pi^-. 440, and I, Fif . 4M.] 
'vuiDsjrflx *t>«nd or tw<> ^Vi nituid th« top, aJid dtconto 
; M jon tiko. A («ir { in. litUU look vonr w«U, and ui'«w 

nlMtBldL. rSMWW. Fig. 44H.] 

BonwtliDW uw back of tb»M pij>w) an made thaogularto 
t Into the aaglw of walls. 




kia own ideaa of omamentatian. 6o«ie wlD ha«v Ifaa ] 
nude to a fionl deaigo, whilst otfavn g« (n fov _ 
wurk, but fur mj pin, I think that tho design dMFn 
Fill:. -110. Iiu a gi>ud aud niMt ^tpevana.', and 
trettrr uau In' dmiTM. 

Of oatme rain water jiipis. likfi iruttennf, 
AxM in aoooidaaoo with tbu d'.-eiffu vt tho 
runnd or aqnH«, fto., bat tTvcii with ■juogenipw 
laajr ba nude ami. and to hannaniaa wrttt tba 
I nave Men nln wah^ pipM made and fixed wUeh I 
tar too inueh omaniml. aud whiah b iraporing and I 
to ihi^ urrJutKture of the liuUdtng ; therefiDtia tlia jJ™^— 
tiho iild Rvatd agaiiut such diacai^aiM^. 

IkaTO on Rwaj oowMii* eeea mia wwtorpipcaBadeaad 
fixed nUali tetiOj dimgr»ed w4th the >atat wata hmL 
TUflaaxooedliigtrtedtaaee. Faaoy « Corml pBtttn lata 
watvflpeftzBdiiDderaseoaaetiicaliNitleRuidbead. "Dim, 
again, Ihaine often leen lui^h tfaiiit.'v sa Gothics rain 




head* fixed near Corialhiao ur CuuiiMMtUi CapA. and avk 
like, and it ia this cUm of w«ck whidi I Miticniaify wiA 
m; EMd«r to ffnard a^ainA ; and if jov do not kiK>«r, m^ 
tba advioe of uw arohiteot, who wiU uwwa tell TOB vkaC M , 
fix. 




Flu Hit, 



rio. ism 



to Ornamentation In Rain Water Pipes 
and Heada 

taia waliv pipea «an bo and ar« uinilc 
aeatlr mrj pUiuber aad afchil««t ha* 




Fid UL 



Square Plpee. 



Fig. M u a Mfoan rain-water pipv. It ia Made no a ' 
wiuaru uMUidnl wilk the ^oiat in tu sMttlw ol t^ ^^ w 




BAIN WATER PIPES. 



187 



> wiilrr hcrr. ajid astriLirulH tUul lu 8h<jwii. I havo 

tfixuda ah'jc at botUim. iliii-«.-tkni>i(iir i^iiMJiiKwIiii-h will 
I ^owii ill ilip jJuiuUjr'i g-omntry, Jt ia now high lime 
Fymi <iDuld nukko tfcu withunt atiy further «xiiUnatiuD. 

Fig. 4S0 aliovR a It^ad nLu'WaUT pive in llie tliap« of a 
tvut. Tho aocket i> alao caal njid •uldereJ up. uid put tu- 



uTiDnld ho in nno ninon of imfflcient sdnmstb. Put bd «xtn 
|iiur of iDckii in tbc nmtrv, m< tib<jirii ut W W. 

BoEaRtiincii you tub; pUon RiiiliUu tttda, osnt Fijr. iil, in 
thn cfintru of m pipn. Thma tAolu u* taadu in ili>> uau«l 
tnannnr, iiiul oatrugal* nuy bo aotdMvd on the middle of tlie 



pipM. 



'ig. 4S2 b mado tho mno ma Pig. 461. This la oast In 




nil. fu. 



I, with K Mtm Qp tho ha/Hc ; or tho pipo and 
. ■nd in <mo piw«, ui uitnildL-ni uiut inm 

f. 45) in a Riut tmnt i>oIilur>.il ou thii twu udtM. or Uio 
Blid front and bock majr Ixi in cidu pieiM, luid Iwut 

', B HUATO BMudrcl bltvrwBTtls. Tho Um i» wut in tour 
, BJid juiuod togvtbrt bf wider i Uio Mok awl winga 



«n«e>«i»j tX WMinMi, fmm a pattern ibK-rins ■ con ^x Iot 
maUnfr Uio eon, or thn mr«< mnf b« niiAi vf htad npoa a 
rod of iran ; hut, of cmitw. Ilia oonj bos la beat. 

Thia Idi^ (rf pixw mnr ba mad* bjr «tatl^ the onu* 
ntRDtttl part taoo downwarda npon Ihs Aranw F1^. It, and 
then by naldtiff it iato a imurD ^pt afto-iriud*. For 
lUa^ iM Jtod W«rk, naxl Taluno ; aleo for Inn Pipe 
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SOIL PIPE AND TRAP FTXINa. 



and rtaing, 



ud alM BM Town Wotar Bappif, Situtt 



Soil Trap and Watte Pipe Planning. Fixing. &e. 

IlcTc I intvnil to (]<«cinbo ttic pUinting nnii fiiiug <jf w>il 
ot wtu1« pip«» and tnpi ae pmctiiwiil hy mj-wlf pjnornliy, 
isd to give mj naoons for canning out thn worlc in the 
Buanar ipedBed. But befora I pTowed. I vntih W my that 
joo moat gviud agsbat having a lot of luineceaaaxy pi pea ; 
ndlfcer ahoiild wj bo out of prupufilon bi dte^ nor laid 
cxponod to &oal, or iu a louiidiib'/ut uuuiDor, oor t«o d«c[) 
in tlic KTvund, My not Mow 3(t. 6iu. Alwa^ bt th«m M 
liied vben pMaiblo so Uiat they nifty dnua ttaeiBMlvw 
cmptT. aimplioltr In number, BCnl^itneae of ronU, and a 
Joffiooiuaaloatlonof natorial, u« to M eouaidend as muoh 
aa aar otlier poiota in plumUiix. 

Ihsora I spi-uk uf luiii; the pIpM, I wish to draw yuur 
paitioBlar altoiilion to tha diafcrama ¥ia. 33U and Vig, 'HO, 
alaa Figs. 364, 468, 478, 473. 4o., for hero may bo wmi a 
eanp1et4 ayatcm of plpa trorlc. Then let ua examine Fig. 
396. He<Tuat T, 31, may be Men uiju way at oouneollng the 
■oil pipe with the draia. and !• »a tiiai Lhitt a clearing eye 
[■M CLEjVBtKQ KTE] in fnrmod nt iJii: bottom, »u a» to 
enublu you to itMlcu rxunuiutiunn whcin miuirul ; but it 
may bv o-bjcdvd to tlmt the noil plpo eaten tLo driuu i»u the 
■quan, and alUioujfh working on t^« oqiiaro i» th« IxMt 
eonatituaoti in th* worW, yet it rtcxMi not (ilwam do in the 
muter* nioh an iluiwn ut ibo batlum of thiji w>il pipe. Thla 
being eo, laC ua aee eomotliing elw. lam to Fi|{. 397 ; at 
T may be eeen a bend to recetro the end oi tho noil pipe, 
whioh wQl anawoT tnnj porpMO. Now, liaTinic iven that 
yon puL lake the toil pipe mto tbodiaiu Id m«ro ways than 
one, let me once mei« draw your attmtion ta the Toatter of 
mukiiig your oonneetion proporly with the drain pip<> aiul 
to aak you to be earefnl not to have a repetition m ttie dla- 
Snoefnl alate of thinn a« d«piot«d at Via. *2b. 

Tke £rBt length of ooil triiw bcintc oil ready for &udk 
will) taeksaoldered on. and thn onn end prcMnd, and, 3 
neweiaTy. tinaed for tnnluitK the joiatalHiic, lot ua now Me 
aboat uuig H. FteM, with your ohallt hnn, loiAp n line 
faet wbete jota one ontidda odffn will (!I>lIl[^ and when 
llxliiK the pipe aea that it ia fiicnd in n Lnio linn with the 
chalk Une ; lun thn htvl of 'b rnnaJl aquaro plnivd in the 
wall and on tho chnlk tine, with the taogue alandiujr up to 
tba pipe, u at W X, T%g. 409, to try year votk. Let ua 
BOW aee how it abould aptwar whan it ia fixed. For this turn 
to Fig*. 473, tS8, 473, 414, bM, H6, 673, end 673. 



Jointing L«ad to Stoneware, iron Pipes. et«- 

Th«» are many nwthoda of doing thia, many of which 
ua aqnally good: bnt the one wbidi I guueraUy adopt i« 
thai ilibWB at T B D, Fig. 4S3. which may be nnderaWod 
bon the loUowtng:— -Suppose Z to be a tin. jimottan pipe, 
V the lead pipe, un the bottom of which is liimod a fluige 
to Bl the aooket E ; now juat plaoo a email pi«v of raff or 

Eper. not more t]iu Jfn. lhi(!V, u abowT) by the blark line 
into the botleai of Iha awJutt, and ram it there. Thnn 
fill ibo aookal up with sood PortLuid or Roman i.<«Tu«it. lot 
the joint aet. and it will be all right. If ynu r\n cuLiu aunt 
that the load pipe aleolutely file tho bottom of tlie vodcet, 
then win be ne neoearity for the paper; or by knocking in 
th* end of the pip4^ toaa tftOBltttMpipepartof thebnd, 
there wll] be no aeceerity for the brnge; tint tho flango 1« 
beat, beeaaae la tUa case the pine cannot aink to looaen the 
>einl alter it ia mada. aomaiunea it wiU he neoNuarr lo 
«g«aeetlhel(adnfpovtthlrDn,>ad d» cement joint wiD be 
oltealoimidgoeaaaoiighforddaparpaee— *ic.,lnnil-pipr 
work; or at other tlmca red-lead putty ia aaed; other 



tiaua reein aad biiekdnat ia 
<rthcr tmuia reein nod mutton Hwt pot 




Boil pipe and trap fixing. 
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>ftar it IK «tu0nl with tow. Rpimymcn. etc. : other tioMfl tlw 
joint ii nin with melted bruoitanu iritb. anil MinetJitttti 
wtthniit, n little bmhdust; at uther tunM tliu joiaftl Kn 
BudsuBt Pt^KST, T lK.-iii|; tlic Rpiifot vnil of Uio iinion, 
which in run wilb laud into tho Mk^ket piiH rJ ih* pilM>- 
Tho top of the xpiffot end, lu at S. U tiimoil for tho uil- 
^po lo M tltuitful upuu. a» at S, when the lot is orrewtol 
tOB^thsT, H> kJiuwii in Lhi-i t{gun>; »hoiUi1 ihp joint l« 
■uuoiuid, a Irnliuti^ uiiiht njiuw itfielf. At other timM the 
joilit u wipiHl <JU [u a ILiLii^, ua at J. or aa itt (r, and put 
■BgcUicr nitJi vurvwf ; at uilier tiniM tlifi pipa U jiiit 
-ftMethcT irith ii atuAing-txtr (iOT)n(>rti(in, an Ht XKUK, 
nid alKt fiiav bi> jiat toevtber as nt W A B, iilau un Hhown 
at 3CFY. lu tiiet, tlere are mimy other »-jij« ln^idrs 
thanahowu; but thonc draoribod ant aniiTrnnUj-iwknciw- 
ledmdi Fur my part, I v<Tr rarclj ujk luij-tliing 
dj^rant t<> tlut ihI'owii at V K I) or G J H. The 
»oAH 4, 6, ; itIualratM a vtoy ^nd method for 
inakiiifr the joint. bauuM thit lUKLknt-pnn, ■!, (■nten 
the draiii-pipo, whilrt tha wipod fluntn?. 7, aupporlH 
the lead Joint. This lead Iiipo i> nlnu nhnwn fixrd 
iritb ecori't lAcka st tho back. Aaminio thut B, Fi^. 
473. U the Wllora Icn^rtb mado ffood with PdHland 
MiaM«ttotliedra>n{th«driiin«p« jou^ahiMild not b« mode 
g«ed mtil the Mil pipm arc all fiird, nor Hhonld ttie druin 
|dpe be flisl pitman «titly until thn ]ili]iiibtT hu cotnplated 
Ut pipe Sxinfi. which nl1i>wii Iiim to taJu out auy Inta ot 
atuU which may fait dnwn iho pipca when thi! vurk is 
■bout) i of coiinw thin li.njfih may Ito 10ft. ot otburwiM ; 
ny that it is no at N HU. Fi^. -171. Here tli< lu<)cit ait 
•howu aa at U Q S, aitd now wo roimt eonaidni the nuiking 
of tho flmt joint, whieb, aftar whut I Imvu siiid on jutiit 
makis^, will not nquin to bo npontrd. hut hun- in mjiup- 
tbiag man to be axplaiscd. It i* aa to how you uro to ^t 
hohuuttMplpetoinalieyoar jadnt. 6nppuo tlu> pipu tu be 
flwdwrauiv flat wall, aa at Fig. 1(-l> thou do not fojitcn 
tha tacha Q nor M, tiut let tho pi|>n hoiiK on tl>C' bottom 
taek, nrothonniv. You ran aappcirt it with a piH«uf laab 
■xinl, &r., &c. Pull thn Ion pnrt of llin pi|in out from tho 
wall, aar ;iiii. or4in., whlcli wilt allow you lultidi^t room 
to Kut twhind lo wipe tho joint; hut snupnw vdu cAiini>t 
pull tho pipe out, Uicii you muat fp» ditftrcutly to wurk. 
E» amine tho brickworlc at tholint joint in Vi^- l'^, Hfk 
Toa aM th« Aontm of the jnint oesne* jurt in the <vmtra vf n 
nick. Fint with pApor atujf m tho oud of your pijiu Id 
kMf) Ilia rubUdi out, ihon cut tlun hriok out, altu tliu one 
abon and the ono Mow. Cut the lirit^ka Ixtok fniin the 
ndca of thti pipo a imfficicnt di«tani» to xvt ramfurtubly at 
your work. But jtc-ihaps you will not be allowed to cut the 
wall, and yuu ooiintit iimvi.! Ilic pip" forwurJ. at in Hinui 
awiMt on (mind HtnirMwn*, thpn you muxt luuku your joint 
oa iihiiwti nl Up*, rjtl aiiii !27. Kuw, hiivtni^duiinlhiii, [(ct 
till- uc»l l«-n(rtli, whidh, \t« will wy, hiu 1>™ji jirupwly i>ri> 
pared and the cud made to nnh-r thn unci fl«^, My afiuiit 
vnctuch, and with a Untt^ of MMh cord, as atf^ff. iH. 
which ia tied with linlf hiloboa, &o., and in auch a nnoiuer 
that it will not bruiiu the pipe, and aa nhown at I. 3, 3, t, 
6, 6, 7, &e. Then null the pipe up with the (.■ud of tho 
iiord I and pliuv the pipu in n linn with tlio flnt fixed 
laniKtb. Now witli nmo filing ohiiwlo. iu> Mhowii nl the 
fixij joint, Fig, IIS, nrcurcly fn«tm the pipe no that it 
ouuMt more dot fall lower down Into the t«ttota length 




ru. 4M. 
whilat the joint i* being mode, during which time the 
%ott«iD lead at th« joint wUl be K>f I, and to if the pipe from 



above la preaaing upon thia bottom Im^ftli it will 1m> apt ta 

EMDd Ki allow ihe top pipe to idnk. Hurin;; thi^ liiatl 
fixed, fix a oollart sa nbown at tJio jtiiut FO, Pig. 
_ nd wijie the joint, us at Fig, 1 'i6 [mv dnsoriptien], and 
M flnishod Ht rJ2 ; then p]a«o the pipe in a line with youc 
vbnlk line and fasten the taokii on the bottom length to tlut„ 
wall, na (hown at UQ, Fig. ili, audaa many aa yfiueaa,] 
nt tiia mme time baTlii« renid Ut tho pulling out tfae tqp|) 
end of tho pipe furmnUiirUieiicat Jolat. Sofarjon can I 
go cm fixing your pipe bdIu (uitber ordem, but tw yuu pra> 
eefd y<iu niurt work in your hninnhoo, tnuM, &c.. vt ohown 
rt as and 37. Fig. MSil, alao at TRAP, Rg. Slii, Fig. 3flS, 
f'iga. S;'i4, 47i<, &e. YoQ shonld take ponleulat' naiice of 
iill i.hrHi ilrawinfT", aa they are exoeediugW guud and 
original, and point ant many diffdrent stvles of work from 
whkL much may bo lourat. You plioull abs> (.'luui^e over ; 
tho diu^r'ania thowing the netliod of M'ttJiig the work out, 
whieh nrn drawn fiNim work eotu&lly done by the author 
U-tvrccii Lhereuni IS.^Tniid 1883. 

NUTIOE.— InhoutdnvninniflndyauloinAko tough book 
dniwingnofcwrj-jnliyou do.itnMtinottakoiuaiiyiulviitea, 
hut it will be nlwav* rrry handy for refomice, uuil from 
■which you will bp ■idle to- improve lu ion go ou. TIuh le 
very important to thi> plombor for rticTtiteif, for whut in 
wunw thon luiing uakud mi to what you have llxod hen> or 
tlitirv during tlio term uir fnim thnw to lit yoara aftt<r your 
work in d(K>a, and not Ixnu^ able to reply aatbfaoto'rUy. 
It may be aaJd thtt ynn pcreonaUy may never aoe the JcbJ 
ngnin after you have Unithed it, Thia ia a tott ««ity get 
out, but, on the other baad, you may. I will tell you 
tometliing about thia earofnl claat ol work. Whnn 1 waa 
floiug Kiniu oxtoiutlTo altentioau in the plnmUiig •nrork at 
the jjo^iidon Central DiAriot Sohmla, Kanwell, I. aa 
uiu> my usual pmoticc, mn<1c tmiRh dmu-ingn of the 
n.in of lliu pJiiea, Ac,, ami wrnt uwar, Icavins: my cm> 
ptoycT. About five vean after thin 1 rv<'<rivcd n i<'tter frma 
tho wuno buHdor, Mr. Btmdwii'k, of Kalin^, •!iiliii|r Ihit 
the nnihiteot raqidrod to know oil nlHittt my wurk at ilia 
•(■Jioola. I went to Mr. StnulKifik and fnmi my book 
point^xl out cvi-rything mjuired. Fur thi* tliei nrahiuct 
H»yc Ric £A, )uid \St. Alnidwink gArn me the fnrpinnathis 
of plu:alici'a wcrk upon the dcw wingwhicii net built jail | 
itft«T«-iirdai aud 1 cnu aafoly wy that Ihmugh netinir oe I 
linTo in the wuy of mulnng rough drawing*, that it hoa 
Havnd ran Hnar» uiiil aoonui of punndi idnM bein^ a master 
pluuihrr. I trunt thut tlieau hiuta will be UMfuI to n 
iipprrntioe ntudcr, uud llicro ia no 'itwrtion that I 
dnwinge will. 



Position for Closet Traps. 

Before fixing a. trap for a VHtcr elooet, you aliotild 
BMourtuin thu dutoripUon of appamtua it ia uviiKble to 
u■l^ and broitdly >|ieukiog, a mire cluaet ia the beat, 
BrBin.-ih*ii prinnipV. For u voire cloeet the diiitauue from 
tlic wul]. A, Fig. th't, lo the centre of tlie trup-itip ahoull 
be liin. ifpcakiuK treoonlhr, eloeet* ate nry narrow, 
frM|U(<Qil]r not more than 9ft. wide - 6fL it outuddeted A 
bom of a (>lo«et. When the olofet ia from 3ft. to 4ft. wide^ 
tho tmp nheuld he fixed liu. mit of the oenliu to tho riffht, 
UK ahown at ITin.. nrbntween I) and B. Thin i* to auew 
thn hnnillc und dinh nf thf r.lomt to come witldiu thu Bap ■ 
■if ihr cltinct scat. Thla uloo appllee to poB-cloavte ; hot 
for the pon-clenct the dintonw.' horn the iNMik wall. A, to 
the centre of the dip iibi>u]d be only &mb 12}ln. to 13ia. 

For Jeanfnga' Clout, and aona other apaelal maken^ 
]«u Till Rnd It ueeeaury to examioa the outgoea isd 
trunka, and ae aeoettaiu the proper diUanoea. X will givs . 
the ezaot ditoaaeee for thoao beet known tu tha laariiet. ] 

Fig. I(A plainly illuatntot the melliol of truiuaiiiff th* I 
jobt for the trap. Tbo trimmer, L C, o«nlee tba JtMlp] 
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SOIL PIPE AND TRAP VTHTSa. 



H If. Om nod of thia triminor, in thl* cue, W ■ 1>Mniii9 

Sya Um brick wall at L, th* othor «aid i* tfimmed into 
> jeut, K. The tn^ b aapported upoD two beuvn, 
K!i : uid M can bo •ocn, llie utvin of Uwm bcnren nrat 
npon Uis fatiokwork ; tho nlhrr undg uw trimiani into tho 




fiu. taa. 

brfamiar. or &n som«tIii)c« miulo to iwt on tho (UJet, aa 
iJiAwn la O O, P P, Q and R m« two bwtf wn to iiutiport 
tlifi loAnlin^ for Hid floor and «loiiet-«afo to PMt upon, &<\ 
Thin triiiimini; ia tha nnomi nwtbod adopted Ihrouphout 
Knizlmitl, nml ilio^ M well uotiood and rinnenilwrod. 
Tlic! fniiit THUOCEE ahuuld alwajra }» Iwpt far enouKh 
badi— sojr tUtu—haia the liadi wall, aa siboini at L P P. 



Twin Cloa«t*. 

Lmvlon liiu1(lf>n aiv pertiiJnIy ivry miii'li to Mamo for 
not, whm builitiniT houaos, iintVLiliiiif proper cliililitiu'a 
claaictH. I baTofitUdtfae wboroo^tlicoliMetandiiliuiiIiiii^- 
wark (cr VDOM) Bcoraa of tniiUini tnuif ef wLam wimv nnd 




rM. ue. 

■re in ■ huft« w^y of WdaMA, and o>nlv one man bu 
MMjftted to haro (-Jiildrnfi'* rloM<b fixuT; and fnrlbfr- 
lo Aav bow ntieh thia bnDeh of U>o tradu ia 



ncg'1««tod, I onlf kaow one oat of thm naa? ioamm «4 
eloMt-maken WLo raak« a tiItd rlnoal for juntnilta — *ia- 
Wuiwr M>d 8oM. n7.458illiutnUa« by plaathuvotM 
of fixing tiu tr«Ni for twin-oloarta. and nlm tho tnanM^ 
of JoUta. ft«. In (joMta havinir plvntr of rnom. Um trafa 
may be ftxed at mnol dintanooa from lb« side waUi, EB ; 
but wlicn Ibo elooet i« nonow. tbo mall doacC alwaU bt 
on the hft-Iuuid aido and Baanr l« tbo wall ; Ums At 
tarm dnaet-tnp mAj bo fixad Ihn aanw -If-*— *■« b<a« 9m 
baolc of the brickwwk, aa fnm K to A. Tlu tnfa ■■ 
trinuned to much about tba aamo maniwr aa in n*. *ik, 
excopting tbe und of Ibe boarar. ?. Fix. «A6. vlikkl ham 
ahowB ran into the hrickwark, and ia new in tba way id 
fizing other pipea up ttw duae, bat wliich sajr l« 
supported bf another ahallow trinunor, Q, ao fiied tkal « 
doea not uomo In tlw way of th» under-aid* of Iba Ntl- 
pipo, ka. 

tig. 401 illiutratM th« pip«« paaain^ through tha wall 
^1 at d, it olaa ebowa the pipe flud <m the rtgfat hiod dit. 



0UT5I0£ OP" WAUI- 




Pu. (K. 

and Roinff down tbo iaaido of thio wall. It abo i 

tlie £p of trap A fixod 1ft. lin. away fron tha lack wil, 

and Su). ooi of eantrr. 

Tho aectional elovatloD F^. 4&t ia afaawa al VW. 4M. 
8, the aoil pipe ; (I) the outgo of tb* trap to Um aoa flpe; 




rio. ua- 



('■) th« trap, which of mxarmwaj be of anr <1u]m or mia, 
and wblfli I haT«MldBKfldi«tahoalln'rr»pa. By the Ml* 
of the aoil-|dpe an fixed the aBaUar pi|iea, that an aif 
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bo MKOi «t the top nnar K and C, also in Uio plAD Fig. 46S 
liu* Fi)r. *^S nlap illuntnttw thii kiid iwfo nf tho nIoMt. 
AsdoTcrtlavr. Tbo overflow dhould not go into the aail- 
pipo unlisu uodur vurv «peoia] olraiuncUnma, and thoa 
ynMt (larv niunt he taken lu eiwore I.ho tnipiiinx liein^ 
thoniuitlily prrfet't, wUkli will be spoken of koroatior. 
[8«e B K, Fi^. r>T7l. Sometimm tba aafs ov«r1kiv-pipo la 
•oldmid into the clieck or JimJ of thm ix*f, «• nhowTi at B, 
i'ig. 6Ta, but thi»i«not & good plun, only for banpowry 
JaIm, bMDtiiw tliriM pip^ In time biiivtini> furrrd up, A^. 
Tfao tiifi', wliirh will tie epukcn of In detail, nhoiild Iw 1u-go 
otuMKh to admit ttSo olonct, but not Km loTgt: so u lo 
pnitnidn Uki far in frritit, and in tfuch a munner thnt it 
will camn i« thr way nf thi: clow-t uMit riser. It eliould 
never pTOJci-t bv3't)nd Ihv froiit of nn> 1«uun, whinli is 
gencmUj- 'iSin. from Ihe hat-k ■wull, im thnt 2'2in. will ha 
plmtv for tho Ixiltagn of tlie «ufo to staRd itwny from the 
wall,' IwcauM thii tup uiui coally be bent over agwiut the 
rijMir, if miuimi. 

TTie i*(c fluiuld "tio pnijvrlj" noHrrwl down to tliti dip of 
tit? tntp, luidiHnt', lu at A B, I'ie, lid. luid I> K. Fig. 4'Sl, 
ia ordrr ta itllow the sMldor tu l>« nipcd kvd oc Hat with 
the bottom of tho attc. 




c( of the ufo may he •oIder«di boMod, or dog- 
the Utt-DUQod vill not have at noat an ftp- 
paan U TO u whsn boMod, bat if pt«periy d«ii« will Aiuiw«r 
ererjr pnrpoae. A dog>Mu«d tut in nJiuwn «t J H D, Fig. 
492. h in tliH fnmt i)f th« «afe ; thu uunuir U R. in tn be 
turned tuwuda B, Tar botniug up iKiniur.i, Ac, tufa my 
Bouf Wwtk, nrjt vulumo. 

It may Iv mud tliiit I nhould in tliia dnaription ahov by 
ma illiutmioB what the ^lowt it like when Itxfd, nn thnt 
the reader might be better able to nudnwtand whnt in 
tunnt by the dip-pipe standlDgr oat too far, nr not fnr 
enough: this hebig mi, refer to the pan diiMit and bnxin, 
Fi«. IBl, alm> tu tho valvo dowta, Fig«. Ui, Hii, 2GC, 
bli, fto. 

For the put doMt boiui, refer to Vig 430. 





Fiu. »«. 



Thfa b I drawing of a finrt-nite maker's pan olowtbuin. 
U nwr be Mm thai thit front rim jirtitriiduii ur orerhangH 
EroiBttia ocalralinv ^in, more ttukn thr biK-k part, but this 
U r»tlier an esoeptioii. Tlic f:cn<mli|.r of baaina orerliang 
only IJiO'i whilat badlv-ooDalructad DutlU are atill Iom, 
and at tiowM may be found with •qua] elcpea back and 



^ fiunt. Sooh 



Sooh btuiiui (iinlcm nn ox Inordinary nu&h i» given) 



viU InToriahly be found dirtr on tho took olope, bttaaaa 
th« Mil toii«hM< thttt purt of tlo basin trhen diy, and i* «t 
timea very diffloult to waah utt ; irlicNa^ on th« othiT 
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Tia. ML 

liand, it tho boaia ia pEopcrly Mnutruolcd. tho roll foils 
direct into Uu water. For tliin wy the cloaet aod ooat 
oomUned in the aeetional elentdon, ¥ift. 461, hj whioh tt 
wlU ba aeen it it almoit iinivmiiblL> tii mil Om bock purt, 
by leaien of its iibii;M>. TlirTii nru tiro lini'n aimuii tho 
MDlianal linm at D, iiliiiwinK that ovrni vritli tliin btuiin 
mme caipenten whv aru wpU uinri.T>iuit with clooct work 
will k«ep tho book port vt the doaot «cat vptl fvrvnud, 
which mu»t, ae a matter oi ooorae, |K«««nt the hack of tho 
bujon from gettiiifr iofled. BeToRliiff again to tiit* diagram, 
it may be aeen uol tho Dentre of the trap ia fixed 14in. 



tir.'*Lr. ^.J 
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Tia. laa. 



nnny from the liack w«U or briukwdrk, and that tho front 
of tlti^hH«in slAtidi Uft. lin. fniiii tho vail, rind ronaixiueiitlT 
throm l^e front riaur alnut 2ft. 'jjin. frcim tho wali. 
This i* at !«*■( I^ia. Uw far farward, oad cepoaiaUy when, 
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wfacb ii oot mCivqiKntlr dw om», Uh d?wl Is etvaped 
upfor room; ImttmsovadoMiiotTMtbQK. Tli»Mla»«U]l 
iiui» Tulid WMCTi icr lca«piDg the clowt trap to Ha right 
TNMilion. vii. : when tlio oloiet wst Is too fur out from the 
bnckwutk, the Hup, «■ ■hown at Y, will be lixod or mudo 
to Imh too iu bttck, mid m bo uf little or uo um for oul' of 
iU ioteiided piuf>OM»— tbal i», for letluifi the bauk oKuimt, 
ft movt dadnblw Knd fUMwdutglj oMful re*l, Mpc<^iuUv for 
mnJUa. Unte tluMe«inninuUui««h will be fonnd b-Mt, 
if net neeoiaty, tn IncptiM front of the bulne, whether 
for pan tu' wilve dotela, at ■■ ueariy aa poutble ouo illa- 
taace. jHii* ibotild nam exoood 23iii., am. for my part, 
nhoulil not be munt titan 2'Iin., •» ahixrii in Fi^. 4C'2 siicl 
<C:1. IV latter ivjiTeacUta lilii' tnp tot & pan vluact flxnl 
r^Jin.. and Fig. *&*J, iho trap foe a v^lre doBvt fixed Uio. 
awov frMit tho htbok Mek^rork. TbiB ahapes of tha biuiiiui 
KM alitt ■ io«m lit D. D, O, otc. 

In (lie eveiii ot it btdiiir necenary to fix u ralxa olowt 
omr II trap that orii^nftUr hod been ticnl for a [wn r.loiMit, 
it vill b(! fuunil that the iroct of thu iKwin vrill only Tottrh 
to thuluie C, I^g. -tti^ ; hnt elioitld, on the otliat hand, t^o 
aM« b^ inw (Vfd, or in other noida the Tuvtm, tho fnml 
^ thft buiii would naob to ths Uno Q, Fi{f. 4C3. tmUaa 
tho bttia iot a valte oloMt be of a Ituvcr ui« and the tncin 
for tho mn oloieb of aa c^iul ulupu and uf MnallurMze. This 
kind of DUD can at any tunr Iv obtained. 

Tbr plumber, be Lv who ho tatty, haviiift dvmdcd the 
kind of ik[i]>ttntuH it in tavat ad^ioi^ED to adopt, must fint 
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Plu. 401. 



pTo<y>Mt to tho fixing o( thn tmp. Thit being M, I nott mIe 
f on to amumir b'ig. HI to bn thn elowt, ncaotljr like Uw one 
Ihatha«toboflx«d, and lat Fig. 467 bo tho plan. The 
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Flo. 4M 

tioR ol FIv. 4SI innrtrateM the fall and Iho ontm 
pflM B ~ 'hj th« di«tatirs bflween the dip 



and tho aoil pip«< I hn'rc here ah«wn the plan for 
0> -trnp and nn «loTatic>n of ■ Q-trap ; if an olaTrntioa af 
nn CO-impin KijuiTcd, (co I'ig. 16a ; and a plan of Q-mp 
will bo wen At I'ig. 4<iS. 

FIxftiJ Trap*. 

Now baring Eied upon the dJiitaaeo for Oi» dip bi^ 
booh and aide wall, let Uie trap be triiMned into tta jdaw aa 
abuwn at Fi^. 461. Tbia la done by ihe oaipmtvr. If llw 
trap b« a half </>, aa idguwn at A B. Fi«. 4fi&, (rt the 
rarpentor to nuil a piooo of boaid, aaj 9* iruk. aa at 10 and 
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Fra. 4af. 



]]. MToaa the bottom of ttmbeaimortriiaaienof the tn 
Thia will keep It np whikt yon an taking jonr ■Kaani 
menta, fto. 1 apoaJc of thia limphr bt«aaM tbeta an ; 
4angM to support tliia trap. Now, ImvIbk tho tnp piuiMl/ 
teinunad, piooeed with a latb, or atiaigfctadjnt or rale, to 
lake (he diMaaoo fRffl ibo <MitTw of tba trap Ap to ibe back 
of the brickwork, allowinr for tbn mil. jape not golag quita 
lai-k In the earner behind tbe anil-fajM at B. l-lx. 461, fa. 
Tilt inMl aA-imiit sioa m Id ult m tlurt Umftk id. llw sotf 
pilK.' and place it bi lbs asirk); that tolK the dwt»Ma treat 
Uw front of tie pipe aa at J. VifC- 466, to tbo otaiti* td Ika 
tnp (aax tbia i* Uft liiol. Next ia th« fall ; far tU* f^m 
to Ftp. 404 : ai a gvarml ruU it will be ftnud that ibanb 



a Sin. joist to work betwoen aa troto tha Stxir fin* B P. tlf* 
4<T. to tbo oeiltac lane Q. ao that Iharr t*n ba at ImA low 
lachM tall in the (hort leajrtb betwMn I and C, Fl«. 40,. 
wtthont tlMaatlMbclnf^b■^iowlhe rHUng.aat^owv al 3S.J 
[Aboaa* 4 w Fig. 4(M and Fik- 4e(i.] 

TliaM '*'-*■'"— being nmngvd, ^WMJUd to nack < 
on lbs tma or bnclt, as atPlga. ftTaad «6B, h ihaMI— J 
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fnpr >nARn<>r;^Fintly, with tlie Rhalk-linc, enap the llnor- 
liue 1. 2, Fig. *('$, iifUirwimia ttio ceiting-Une it, 4, 9in. 
from the Ooor-line (that u, Mstuning ib to bo ■ Sio. jaist). 
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Fia. ««. 

but if tm]j ■ Tin. joint, tho CMlni^-IiTsn iniuit he onl^ Tin., 
and noon in iirnpiiiiicin. Now, with tho wjuierv, Klriltutlio 
tack-Une 6, i, ynadb. muit bo Bquarv to tho floor-ltix^ bo- 
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Fia. «» 

cum wo uv jiMtifird in ftAmimin^ thnt tho vrnWn nre 
tbonMlghlj' pcrnnndidiiUr tmA lht> flcxirfi hnrixnntal ; hi^ni-n, 
thenoMaforUio Iw/^k-lins U>iniric|ii»rv to thn flixir-lino. 
How, ■BBiiM thcaoil-pipc to be » 41n. pipo, {in, think : 
•trike tlM pipc-Uao 7, 8. -t Jin. n«^ ban tno Uoo fi, 0, and 
pandU ta it. Thii done, you havo tilt Sow aud coiliufc 
ItiM*, M ftlaa tho MD-pipo linm. 

Next m»D tliB floor Itno, wt t»ok tti« dintnnon from tho 
centra of tlw dip to th* fnini of tbi aoil pi|M^ vrhoo tho wdl 
pipe and dip ani noaaured in a lanl liiu with the floor line, 
whkh t ham alread; Mid la2(t. ^..aafaoia Ato J. Fipi. 
461 mud 146 . tli«n mark 3)ia. ciub nido of tho pomt A, 
Fi^. (08, u at e, !2, thi* will Ui fnrthtr dip linw, 9, 10, 
II. 1:1; draw tbcM tinm )KtmlIcl to tho imll or foil pipo 
ttnM aad iquara to Uin floor linm. 

Lei me iiuitil inb> jnur mind tlip nw^wity of thoroiifrhljr 
tudetBtandinir what ia meant bjr fljtlntr jour trap, the lin. 
at m out of tnn cctitro for noirow cliMot^ Vig. Mt Uliuf 
toat«a the trap Rxod on the wrong ade. and is MPuaequenUj 
Ift. Tin. OB tlto tif{bt hand ride, and Ift. 6in. on tM left ; 
theroforo the diih ei tha poll is in tho wa; nf th« flap mil, 
ud Jut tlM nannwof what i« twiuired. [Soe V^. 403,] 

Fixing tho Traps. 

Takn thf> trap iind \a.j ]ta lop ed^ Upon tho floor lino, ii» 
Ulortntad at (t Y, Figa. ««» and il9. Be aKiuud that the 



top ehseb UoB Isrd, which taaj be adji»t«d by plairinff *■ 
pleoe of}in.ar)in.boanl K, Fig. 4'n, undur tki! tmii, luSioimA 
to alldw fur the Itanga U ; thpti, Uj be qtiit« oirtaia that 
jtiu liure the eaaot length f»r tho ontifo, ploro tlic Iicel of n 
unall a(uar« W 3C| Fi|r. IG^, spun Uw dip-tiiui, and adjoet 
the dip of tho trap to tLi: blii<lc <^ the nqium. Thia doiw, 
fou nay betjufte poaitiTo that your Ic-u^ftha are aoturalo. 
Next, with a blackloiul pcncO ihm V, 19, Fi«. 4T0) hKld 
plumb withtlio tiaii(t of thu tmp, nuirk round ihii outfro aa 
ahuwn. llio outgo of all trope should be Bti»ghl, u at 




ria. MM. 



SO and 31, Flff. I6D. Now take the trap away, and with Iha 
utriti^blodi^ tiold to tho Hlrai|r)i.t part of Lhii line marited, 
dniw tJin linn K T. ; this in your nitliriK litir for the short 
IcnKth of pipe- n. Fi(r. 4C*J. KL. Fir. 46a. OUTI*BT 
LINI':. Fijr. li^T, 4G4, EQ, Fig. 406, Ac, thia done draw 
the pipo linrx l-t, 11, IS, IC, hlg 4fi8, cant bei&g taknt 
to fpit t!tn pnip-r iioiDM for lliv outliTt of tho tnpae at Q I, 
Of wmniu the pninti 'i'A and 'it, Fiff. 4(19, mtmC b« taken 
fioni tho tniwtinff point of the ooilinff' lino witti tho jnpe 
linn.— that ii, in raaea where you wian to hnve all the fall 
jou can i^t, but this la not uways wanted. Porhspa hoU 
thia tall wiltannrcr.naaliowii at Fig. 4SI, and at 4, Fij;, 
46S. Now bB<ring lliaee liitoi 13. 14, U, K, ¥ia. ICS, lav 
the pipe M ahnwn by the dotted liaee S£ and m and 33 
anil 21, Fi;. 4G8, upon the Unn, nnng the ■qtura aa joa 
did with the dip pipe ; or if it ia a h^d, aa at 31, 34, 3(, 




fm. im 



W, PifC. ITO, Ao bkowiMi; then witli a «iw huld pnrfcirtly 
uprigbT (a long p.iJifJMwiabwt) out tliclniul pli>« i.limuifb, 
and trat to Uie liii«s LK and 7, 8. Thia will bn the exact 
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IflBffth. for thn nutlol vipo, boHdoa bain^ tnit Lmt> to onit 
boOQ tnp «nd pipp, B<* nuo and fix tho pipp on Ici tliu tmp 
exact Ml it vojiciit to the linns, which noli Im toM whon you 
took it on, that 1)1, irhnn luyintcdntm tu< nt Fi)(''l'0. 0pm 
ihe pipe 8i Fis. -lii-t or I'it*, to ccunc up to n tmo round 
liolft and faM linn for the brunch pipe to cntf t, lot tbo \eacl 
pieJMt I of AH inch pnitt ttiu ta-trc lu rcueivD the brotich 
plpsu at SD, Bnil Oit^ u-otJiin 31. Vix- i(i9. 

I uMi! not here iTXpLaiti tbr iiwthiHl u( jotnt mnkiiiffi nnr 
tho^irp&nilinnnf it,]>ut lunuitiR that mvrrivlcninnaltvndf 
cGBcK-'nt in thia bmaoh, it boicR cxpWncd ia the cuilicr 
port of tlii« woik, 

HaTinjf ercrythinjT Kiilwl, lay the trap down in iln pInM 
fta beforu upi)i» t!iu floor lint, a.ud iU«o tli« «utf,*c) pipp im 
fitted ; tbun mark tlif tmp lor .■•tiavintr, nhuvr it if fur a o- 
trap, portly m you nnuld fur a finagt) jciint : if for or 
CO-tnp, tw youwnuld for a ri^und jciint. and BKain lay it 
down. Next, -nith n ladle huli-fiuL of voider, tack thotntp 
to the (mt#[o wpe. »o ft« to !li it top-ethct. 'Hic tupkinR in 
(!onn hj mmply uniuhin^ on HuSkiunt «olclur to tin Ihu 
joint in plnooM u tuiown at 1 anil 31. Pfg. 471. Imrini; jtinc 
■utBi-irnt aoldartolnaip the work tngcther. Pirk Ou: wliolo 
np, nnd flx it on it« end in n po.'^tion nomi'thin^ like tho 
iUustrncioD. fitr. -171. After tho joint is wiped on at B, 
Piff. (f-l, lay it down a^alD upon your linei, and Ufi tho 
hriut^h joinC23, 24,Pff. 4S0, when perfeotlr aquiuv ; nndbo 
oLMifu] to lilock the pijKu up to n krvo] wiiii the trap outgo, 
W aboini «t IB, ico.. Fig. 470 -, then piuk up the trap, out|p 




Flu. fn. 



pipc.azul KnlnipvinMirJia nuumrrtUat t]i(< anil pip):' f! vill 
lio upou its Wk, ad ofaovn at P 6. Pig. 40I. 'nila pod- 
lion imj l>» vitwed by M^htinir v<irtic«lly ipitb the anw, 
■nd akw the arrow at 3£, 37, Fifr- 4fii. Whra tho joint 
b nade^ U not alraady donr. aiilder an yniir taiikfi for *up- 
ponbig Um Mil inp* : than Itx it in its piruin. 

Flff. iU k an uliiMratiun ahawint; tfio narnr- mrthod fir 
Aaing UkehAlf tt-tian. Um tineiiarc aUtheaDinti, riorpiinf 
UitentgQ Q K, idtibli RHut bo ttnicJc irtnuKht B<-n>w th« 
Um flulgo and the outlet plj*. Cut to tha lino Q K u 
b8fM« : thia Joint may be uailu underhanded or upright. 

After what haa been deauribnt. Ui^ linea auitaNe for any 
kind of pipe Kork may be eaaily arrived at, and the laaia 
thinir ia to be careful about your nuMuiutrinentH and pointa. 
Oto(Kir*e,if yourhaUortnpina Itn.atid !>■* >2in.<lip yon, 
mnat [if only din. jeirt) brinK tlie outvo a little hiirher up, 
and Is il aajr Jin. buow tka eedbn; Jolat ; the lather wiU 



naiMgD to bend lu* latha a Uttlo to aoH ihe work. U pn 
cniinuC do tliii, junt flatten tho bottom, aay, (io., and aim Iba 
t4<p; the trap will work, uatwichnuLdiaif that ja g tow 
nlightly altered tho bottom and (op. 
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o-Trapa in some Plaoas must al>ov« all oti 
be used. 



It verv froqiiently happnia that when cloMla an ftaad ia 
flUL'h iwjfiilxdpoiutioDRMiiritO^vwKiM il mmif/cr mtttlMim. 
Whert) thia in tho caw grrsol care mnat be taksn thai agoal 
O-tmp is fixed nnd made m eiicb a mBtiti*r that ib ia i»> 
pus.-dhlo to niphan it out. In all each om tha tnp mat 
bp made aoenrding to my fint notliod of r'"^''g' O-tOM 
I.*., *triln) the ehwk oiit ax fJiown, hit nmiUM#mm^~' ~ 
halj lutfide a-jintt ii' ihrdtp : tliiu,«B|^MM« tbk dtoMl 
yuu muBt nui(n llm bond Gin., aa Uw iWMan wfcf I 
utlicr Imps niphnn niit is becauae Ibo body ia Cm nai 
tliat in, wlitire ihu liniid la ouly the width of ilia d^. Tta 
vouMtjueDec in. iJiat all tho water ia driven oat of the tinJ 
to allow tlia air to pium. and tbca tUa water ia hi mwI m | 
wnnl from thn dip towHrda tlio outm. N.B. — It !• ~ 
Mi'liium tliat utiy mnn? w»tercanba nphoaadonloli 
than in ruiilntiieil irilhin thedipilaoll: thcrafion, wImbI 
trjp il wii}»r than ttio dip. it la pirofmlianati^ 
dimouU to Irnrcr tho wdter Udow tba 
if, on the other hand, the tnp i* nude 
louger, tho aptioii will be prvttjr orach \ht maa», _ 

be (Miiuidcrrvl nimoat an impoanUUty to aiphon it < 

w-kilR. by ttiiB iTEtoin of maidiv tha O-tisp, yon. b>a| 
(-■itciit, inennomo the ertl of non-Tentilatioei, yon 
wirJ) annthor Kdpiu dlfllouby— namely, that trapa ao 
are not caiyelenciuiir to the oztont thoy aboDuba: bnt 
ncvirrtheieM, it ii the beat method to adcmt ander Iba fix- 
ruraxtnnnra. The only other thin^ to b« done la to kn« 
iitripli' -iq^iily of water to auU the dranMbneo and tapfe- 
]<!.i !> 'loilhem thorougrh^eretw tiina Ihwii la uiiaiHi 
X.I utki the rjoacu up. and indeed il would be adfteUi 
for ^Inmticre lo make this a alandiinr lula— iwnr la ndi 
a ^\ .0. without cleanMiufr Iha Inp. 

A niitii ttu[e«iinot fix a cloeet which fhaU be thoro^ly 
•ound, atinUma, and ainhon proof, whirfher it la o(ll» 
traWe kind or simple nopper withont vantalalion, b ■ ~ 
plumber. The Tentllalliig la eapecinUjfar ttu {jtMactiant 
tho materiala used, and for allowing tn^ ta be naed • " 
an of a analltr Idnd, and which are iMt praof a 

dphonaga. A oaaa haa jnal oome ander ny ncci«a 

•nroTftl rloeeta are reooired l« be fitted up for llmoadHV 
nbiul : it ia impoaafbfe to take a roat pipe abova tha i 
ia ihla any reaaon why a eloaet abutl not ba Bxod I 
or tor tba occadou y 
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Fixing Teaps and Soil PIpea. 

In soma eaeee you will fimd it neeowary to 4x 
I^p* without a trap auUabla for clnula hneiiaf 

ahowa at J, Fig. AT6, where the pip« ia aboim 1 

inio thaaaQ^pei alothrrtiiienonly aahoitlangtkwai 
eM)Urfd toUSiediMatLR,Fi|r. &r»i lUa m anHahb t_ 
a eloMt wh«Te lead noil pipe* manot be uaed. paiba^ fnaa i 
monotary point of view, kf Bat thia nvctia no HK 
mmmeot. We Mill uuw neoe^ wl with our aoil pip* U 
with Uapa. Uavin^ explaoied tlw nathod of taiaf ! 
tmp npoB the aotl pipes, It wQl bo ttas lo iMiMsfl mm 
tha 8xui|r. 

Suppoea U ia reqwrod lo fts a doaat Xnip oa tht Ib* 





WASTE PIPE AND TRAP FIXING. 
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floor M rhown in the ttctSooal deration at D, Fig. 3S<, 
«ad thAt tilt >otl pfpo is xo oorae dftim ib« outirido « diown 
•t Ml y- On tho lame tioor on wkicL the oloeet ia to )i« 
CJifd, wo iltall miuire n bath, m aUuwu *t B. From thi* 
bub m ihall rcnujra tbu trapped wiuiic pipe [soo trap) to 
cotao ftft. or 8ft. down tlio ouuddc oa aliowu u K. L. Hj 
briDRitig thii pip« down tbu efu or SU. yuiir baih oinptiM 
qiiielilj-, I7 rMsati of the indiiood aiHnvnt ordmugbt; but 
Botioa, it will b« impentlve jou du not under uijr oon< 



X 



J 



J. 






feuuy, 

A 



Ti... tri. 

nr or I _ 

' wuto : if w>. the dnuf^ht will ho int^mipted. and whon 
Lin tetioD an iiopWtant and gurjLtUiiir •<>und will b« nuulfl, 
[item a mnali Q.irap bavin),'' at Ictut itin. dip muat to mode 



in oHn to pmcat iRphotisg«, or inj battb tn,^ trilh, Hjr, 
4tn. dip mny bo used with. advanCa^. cn.tinp« miurt not 
b» una. Tltora mtut be an crerflow at C. or utburwiiw, 
aud a wa«t« pipe from tha tray ornfa of batb and W.C., 
as ahown at II [ : Ant noiitr n&tn lh« mtU nuai tirmiiult. 
Hvn arc all tbo vaato pipm that oro ncocmon* («r aadtt & 
jnli. And iiow I wont your attanuom, ia ardor ibat r^M may 
•00 f<)r foiiriKlf the advaata||;M of thia syatnn. Turn to 
Fif. tt2. Tbia we will coll u tnd tlevatton of th» bi-forc- 
mentloapd tripea, ahowinK tli« arrangvEneut of diKL-un* 
aecddo. m ia tho ami ^pe, O tlie mmiikiw from butli, 
H the waato frant bath mJc, I Id thu w&fIc [lijw /rom 
cloeel «ai*> N batb waet« pij-e. aud W ibu vt-ui pipo (mm 

UiP 1»i of iidv« ulaMl, nnr lAvu-n ■>■ Ihn tr-t'on tie. Sal, 

Bor i« it of)''H Hxpd, otily by Mr. B. W*#«Por, a weUkaown 
aaiulary votiiiuier of the fit»t atandin^. 

Now, let lu rxamliin thU ayatem in a atrictly Muiitvy 
pojnt of ricrw. Thii wU pipe sooa dowu, and iu thin caaa, 
aa ^wn at S, y^-M abovt 4in. nlow thoeartJi and tliroujrl) 
Hi* waJI, luid M villi a Y iauotion, XSg, 405, bnwuhcd into 
thedr«n|iii]w[M)o'W, andutdmin, ¥\g. 351] toaim-cr u 
a rontilating pij'H' : but notiw, lb«n ahoiud bo no trap 
boIwe«n t^ia and ibn intorriipInT trap [we elevation uf 
draina^fo, Fig. 367], but IH it Iw alr-tij^ht from ihu tiiti-r> 
oepter to tho hiffbctt jirjint cf tho roof, and uniiinnlo Viti. 
or lOft. abon tkis Ir>vol, aa ahowii at ii. Id and 27, Fifr. 
3S9. Tha Doil {MM ia Kbtvwn in Vig. 367, br lliv dotted 
llnoa near Btitl^ • S, K. Through the wfaolo 1iii« cf noil 
pipe and dralnngti, and from tho inlet pix« at lli« top end 
of II10 lBl«li«pier trap, the froab air ia allowed to lluw ; 
bol care niiut be taken to fix the frcdi air Inlet pij^ in 
aiM^ a altnaduu lliol if the ciutent Is revorecd ft uaniiot 
enlvr the botttini or ollirr portii of tha btuldii;ji. eopedally 
if oir prating altaund amiind Iho bniwinant. MiiLe iwrtain 
of thin, for a Tetiim aotion ia alnqat nm to t«kc place sonM 
day, aud when loaat eipeeted. Oraat daina^ to hoaltli 
haa been rausod bv t^ kind of dtiitfr, in oonaeauuioo of 
the injuiliciouadabDiInKC' monyotf dte aeU-aty Ktl or ao< 
oall<d aaoiUry enciaaVTSi Thcrofon, I«t me tuionw upon 
yo^ not to iiae tni* «v»>lnn un!<«« ytm i».rv pene<;tly nafe 
and «ur» that a bo^lc rmrreiil, rAnnnt tiLku plaM>, or that the 
Jirtth air Mtt it pttetd 9ui 0/ thi laitdwh. or away ffam 
undw tho window!, doora. air psttnga, ke. ] may liara 
add, thai fn order to avoid tlie return of foul air fmu than 
rent pJinM, Uglit mica and oUaer llatie liavo btm uaed, and 
I, iDyaelf, buTe Introduced vvi? dtAicute aoUon, ni«rcuna1 
and other freifa air inlet i-ali-e* or flap*; hut howirvFr |(ood 
their loeohaniaal action may appear at the tiiuo of fbtuifr, 
they, at twrtain tinu.<«. either aet aa retardera or beeuine 
totally tueltm, and my experienoa l«aiohea Bw that they 
ehonln alwnya tm diacardod. 

Kriw, lot 11a examine the waate plpea,nni1hc nnrrfiil vhni 
TOD do ivith this rla» of worlt, Air t find morr ham done 
by tlw lajadioioiui hbc of distxinncction than ia (rcncrally 
kiown. Many tiiuk tliat Uxwiiee tli»y hove tlie cnda of 
tho ^ip» dimonnented frum a drain, that thia ia all ibat in 
rtqiuivd : but Ihia 1* not the «ae. Diarannectinn ia a (luint 
wbirh will require yonr particular atteiitior. 

For thia lot ue oKauiine Fl^. -173. Hero we Hare a aida 
elevation ot two olunct trepn, ba.ih, aiid wnah biMn. llie 

e'poa are arranired np|>nrviilly in the eame maDtn^r a* tlia« 
Piy. 364, bnt with a wide diSerenoe. Tim bath wurte 
ppo m Fi^, 473 if) not trapped. Now. turn to Fi^r- 4*4- 
HoT» nil pipoe. exoeptinfr the hath aafa omflow jnpa I, 
are brought to dianhariie into the bottom head, aa abfiwii at 
O F <t. The heiid-down pipe. S, b Ipd to diwharico orrr 
tlio muuth of a iridl.v trap, as at A, F^ 9&(. Thia (ruUy 
trap BOoi) beeomi.v i^nated 'o-itb filth, Aa tdta the down pine 
S, Fiff. 473, and worw atill. thr wnter within tho (rullr 
trap u at tiniea atinktng. and tht^ fiurt ia tlml the jajica 
above the head bocome fliii». and an ihii rfink i* tii.-ii)|{ 
dntnn ap the pipe 9, and tho open ciiilii of lIm luad overflow 
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WABTE PIPES AND VENTILATION. 
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ipe C, Ao., and is rantiniullr bung ctmiVKjrcid into Qta 
. uh. vbxcb stink otiai cauam ton thnww or dipfaUiaria. 
All llii» BUf be tuaiy nltend by onlr blowing the lru[ii)«d 
[ fivm lo eour iho hod, a* at L, fig. t'2. Lot tbu ■»- 
trmffd «TCrilt>w |>ipea b« Inept liv* oc six foct kwii^ (rum 
tile mouth of iho iiood, but nuda to di»«bftiyi plumb uvor 
tho auue, »• diown. Then. nIiouM axcj unploMiuil elfluna 
■riats li la a thDiwiintl r-linim* lu oue but thic it wiU bMomi; 
OSidbDvil. or bo ivtrriitl ilt-nr awitT, luiil thu while arrantfv- 
Bwnl will bo better, dotno pvc^tlv mjuiiiiiHmd dap* ovor tho 



endn of tlutr grvrAow pip«a. 1 du uut, f«r tliay o(Ua bu- 
OtMae Mt (■«< juMt at tlio liiiMi Ibcy brt waotvd to iKit, 
Bkore ABpoMllj in t!iu whiter. Tbc ubuvo diiiffTaiiu a&3 



cbMI^ltUinH «lll illTlKtltlto UVDTftlliUff Hint IK rniuLTMl to b« 

I dcaui, oo far a» nqpmia diaooaiwvtiou in ninitiuy pliunbiu);, 
I but rmtiluuou of oloict tn>]M yet ictooins lo be cxploiuial. 

Vsntltation of Cfoeet Trapt. 

Kn^ clcsit trap, whether it bo P, D, S, or V, mujit, bo 

iha«t>ii)thlj' vi-ntiUtnl, iireqwctivu of tiiiiliunic! ai^tiiiii, Kiicb 

I Tcntihitibg pipra ahould be of tlic wuriu Ar.v iu> tlio «u)l pipe 



M 
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itaaU. They BlumM b« fixed ui flhown ot R. Fiir, 47^ and 
H, a, /, fte. 4*6, and cnrriLil 1>y a Benainto pipe abnvD til* 
higfaoM W.C.. to., OF uu atiuwu ul 25 or 27. Fig. 339. Of 
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oova^ tbea« voBt (ipM R and H may bo hiHu&al cno bito 
the othec to awra carrjriBg up ncpuato pipsi^ but qn na «oa- 
aideratloQ alioubl tlio pipo U, Mg. 4 76, b« branobcd into tba 
aod pipe Q. J?ig. 4;.>, below « broaoh inlotfrom aaotluc 
ulutMt, ur huuociniiid'a tlap clijaet. 

Unsanitary Pipe Arrangementa, 

III diagram Fjk. 477, may bo wen a litUu of bad »r un- 
Miiiiiury arrai»KBuienl». Tho «oil pipes bto taaA» to piua 
tlixuuKU Uut buttom ol the cintoru. aa ahown at S, and 
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WASTK I'H'ES AND VENTILATION. 



flnJahe* with the trtunpet moulh irute T. mid often «vU m 
K flue to ngini'}' tlm utiuka fti>iii Uu- lUuiii iuli> Uie i:Uu.-ni. 
Su;>po*e K, Pig. *7 j, to Iw iiij|iiii.i.-U<i U* itu wa«tr pipv, S, 
yi^.'. (m [•>«« l^i|r- l^"]> *'ii<'^ i'' ciftien [■> be found. Whtn 
ymi «oia« ftcroM «uch work, the boot tnin^ to do with it i^ 
lo cut it uU at B, Fii;. 47A, uid tiim it into iMiue other 
oouMn. Hum it In n Imucltva lu uii« if ever uttt-rvd. Utuiy 

llDJUlibUT peoplu fur Uiu (oiku uf i;liuu)fiii.'sn MJIL liuve & iXiaa 
at load MtLdond over lliv tup uf uuett' }ilpo, B)tuiUiit( vruUU- 
lioa, Bud tue di« wiwil« j'ii"^ Uir ••liiumaug out Iho FiBtcnt 
uiilv. ^\1l<l■l thew wuit« »r ovcrHour piji-.-w ore out oH mid 
inmiu to diiuhiu«« ov*T m unk, Uike oare ihut thu siok iii^M 
and frainfff un Utve siioogh Co cany ait ali ilu.' wiitvr Uic 
irune pip" will dcliwr. To p*rtialljr repeal thi- abov« 
VOnU, And tu draw tlio pliuiilA.<r'a portkiUur nttpiillnn, I 
t|JRik uf this, bvL'Auaw it li>u Wooioi.- uliauat tt goucnJ Lhiag 
to fiiid pluiubcTn diwouuMlUi^ wuitu pipai, uid turainy or 
fixing thrm oT«r dokit M tli&l on the pulling out of k n-ut* 
pi|>e, th» nnk bcconiiw ftll«d up, find so liiundnKn ttiu whola 
of tli« floon Ixiiow. [iVurirr, all mieli wuste piuw iliould b* 
tmiiiK^l, otlirrwiiK-- tlii'y ft«t an flncA to curry <ftr <(iinl- from 
the >itik dim<t into tlio aitiom, a tviycuuiiuuu utxrunTuuc 
in fDltuiTi: prop<-t^V, uid <iot uncoiuni-ou iu luivvrhuumM; 
ibrrvTontcHpor IMP tho end* to another plACi>,)nu'h u into 

tho area. &».] 

It nfinn liAppm* that a tmp liu tn t» ponn^Rtod dit>>at 
U> tli« »>il pill", Bit at K J, Fi^- 4i!t : whnn vm-h iit ilieouHe, 
and O-trnpa are to Y» oited, ib<> imp i-hmiU) bo itrndu with 
tl» »id(«. tJ>p, and band tenKtbenrd. and llir outht workwl 
round, M tlLoao tdiovn at P, Fir. i'». Or, if half cn-tniiw 
arc uMd, tLcj- »liould bo made U>uircr. In fitvt, wh"n J um 
lliia kind of trap, I alwuyii mulir- thom uji, nnd tt'ith long 
outworn Nuitablo inr tho wuric, vduch guiiranUy mvea odu) 

Cone Outlets. 

T havsoftra had ta fix elumttnipii. both O and tn, whore, 

hf munn of ^xpouw. ftc, tha trap i,-i>nti!atinK pip«« hun 
Mm oVjcctod In, and wboni nnly oni' iiijic, n^ at J, Fi)f. 
478| aiid Z, Fig. 479, has boca ouriod up to tho roo^ 
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Wh>ra mdi li Um cue, make ilie ouEim X, Tiff, 479. WM 
riiKwd, and flaUen Ita largnt md to ill the ateuE flpa. 

\ on c«i nakv H 1hi*» aa raaoh riw^ •« yon W», a* ahoiwn 
by tha dotted Una*. Such a pipe will T^ntfUla jeor Hap, 
tad ^y^ ytU* tbaa bj putting In a imall or 3-in. aepaiua 



pipe, hut nflTBT fix Mudi pipm balov anothar olowt. « A 
tap uloaet actrcra)^ will Uod to cuu luio tte maa ^' 
lownt olotot pipe. 

Rapid Flushing of Soil Pfpea uid Drwlna.! 

Whon making proriaion for npid floahing aaltaUa < 
hU pipoM or draiDit, I uae, whan pawibla. a fila. wa^vn 
i^ut; ao1dcT«d into the bottom of bbocialem. ^ aliowaal E 
Bg. 100, Badiukcc«r«t«lMV«»tlewt2ft.ofefa.|^i 
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bmncJ) my TentUAtiog pips Into. H Aown in tfa» dotted 
lineant 2. ¥if. t80. uiiillt piwdUe. I Dlin7 it U> the lii^-Iiesb 
point uf ttm ruuf. Of ouuxvo, » gnHUid<ui plu|r oud lud, ur 
VbIva BltilchBU), iBuat bw usmI i— li*-** of waaUor tuul w-uale. 
The tMfOD for it«ing ih» axcm «x«d pltig Mid iliii. jjijw u 
ti> eonpoiuftto for the tnUoduutioti of tliv air. hi iw ai 
tliia Muiw tuQci iiut tu Hpoil the inu^bl. And iiuti»i! that 
the gmattnt vam and ouulion arr ncrr«uir7 in ndnptmff the 
rmpdd Itiiiliiiix ■T«u;ni, (or H lUo pipo-* bfluw y are 
UTuniced to b<] ihon<tr tluui tlio dowu pip; tj li S, the 
olunooi will be tliat yta will tiuvu a founuun at tha nuxt 
■iiklt OF fJoMt huin, imd nhould tho dawn pdpn bntrcncn V 
and !• be nhnrti-r tltna eitlK-r ol Iho abovq lengtha, tluvn Uie 
fauntuia will Htiiiw nt B. and more vepeoiiiLly hen. uo 
wvount uf tbi; net clT. or two beuda at I & J. WWu the 
top lenj^ttt U U>o luni; tu sUaw of ihla lor^ tbIvv, tlio lUlS- 
culljr i« osoUy got ovrr liy rtduciiig th» euBo of llie vvlvo) 
ur jou can of len Kvt uror tho diSoolty by ahutliiig oft Hio 
wkUT supply to W.O., uid ualnffaiMuiiyar valnust B, 
Tig. 478. As a rule, Iho drun pipes naw bslntc fixed in all 
bouses un Siu.. aiid iLctvturu iriy Uttle ksna will be done 
by the spauliII;^' up uf ihu ivntvr ill tlie lower pert of the 
htntM, Thia miisL bv k'fl lu tliu iud^iuuut uf tlia pkuitlwr 
wba vtden tlio pliw vr vuU-c fur ttiu ni>liM-Ti. 1 nuiy WLy s 
^ve Bothing leu than utifHcitvnt to give ■ gaoi fluah to ibe 
whole of th^plpM should be iiiwd. 

We hare seen hov trap* sud «oU pipes are Hxed, alto we 
fasTe seen llie method of ventilstinK ttio same, sud tmw il 
will be (juiie as well for mo to abow you tlio flxliif; uf 
dosttn, sud tbs di&ervnt uii'lkuda ul flusltmfi Ihe saiw. 

Lead Safba. 

For diaip^Tiuiu dtowlng tlio lead saf Lit Giitl. aw Tiipt. i&i . 
4(8, and 401, Wfaca uukui^ thti auf^K, bo ctircful U> inaki^ 



flthstwwD tlie waCj^ or St l«asl should stand past tbs out- ' 
ai4«af tbabsaSjSayliin.Qir IDuLiandwoUoutof thewB}-c<:| 
the olMet levcri aiid the dip pipe sbould be large enoogb, 

emd Bunk duwuiu order to u'l/isit^uiA utth tii*l»pt/lAftt/t, 
Tli« uuif^pipuD K, Fiff- mi ; uliouldiiJjwbelar^Mtoii^h, 
wiy tiut luu tlinn 2in. to iiti., audourk and duh«d down 
aii ruund, no that tL« vmOavi pipe may Le o^uxl at its 



rw. m. 

Wc-l end. Somutimos the uip lead n( the aaie is oomnd 
with Ha«liin(r*. Five pounds lead answen Tety wol for 
wifoB. Fitf. 481 iUn-tratwi part of a mis harinjf the 
aujflea bo-^Wfl «p, und Fi|r. 48-J, a nafo witli tli* tl»n.'« 
aiiflcadng-parrd. sud it'Krondy turtuRiiiuf. FormeOiod 
I'* bvuHing, &c.. w* my li(H>f Worlt, next ndumii. 

Hinged Flapa for Safe and other Waet«-Pipes. 

Tliis U shown at Kg. 183 It ih mmpljr like s flap- 
rnlvi! which In lispd oii the end of Uie main drain [see 
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rilw«> to tbe i)rf>pfr titi\ nbntil 3ft. Iiy Ift. lOin., imd from 

' Ito. to 4iu. d«p ; they aliould jro ngiiiiuit the bock wall and 

ap to within an iach (irsu»f the front rfMi; the mds should 



r E, Fig. Seri Ths flap mny U mado W the plumbs 
from a pieeo of copp«r, and aakknd on vIul a hinge made 
of copptn- wiw. fto. 




CLOSKTS. 



w iMtw »«n the metiiods of fisinjf our soil pipm 

npa; It will now Iw time to exitmlne one or two 

Ma. At Fi(r. 409 wuwenthoold, •trai^ht hoppn baidit, 

■ ■* P^K- * ' I """ ^nen a dooldud impiwrenent : thin i* 

Bonp BMteiilflnnh rim haain, whid is now univerMiUv 

At Tig. 4Ii is to be seen tbo badn and trap witL 




water sripply. and at Pip. 4)3 is to be •»« a basin holdinfr 
a errintn amount of wbI»?t, Tiiere are many more atu^ 
basins in Uu.- market, which may be seen at the end of 
tlii» wvirk. 

r 'hall now ialrodne* to your notice tbe Tnlve cVnrt, 
wbitdi has hold its pamtion vnr ainoe il was introduced by 



Onmniiia, In the year niS. The clotet ihom. in Us 

AiU-r tliin coiiiun PnJsMir, in lliu yLitr lTi7. IIo u»od &uat 
balln lit rvKuInU ttio wittvr, und bo !»}'» iii lu^ ajMciiiva- 
Hon: " Whon Uia bualii JH umptr. thiv^ IiiiIIa oitt awl <iaii«o 
th* vMn to flaw Into it.'' Uor^ It id c^rCnin thiit k vnlve 
miut luve been nted (but tkl« ctlotct was WHinotlLinR of a 
IiBlriiio, for whicli sea Fig. tt>6j, hi &« to hold tho wnlcr 
trithln itu) duaet ha^, atlierwia^ vrhut was lfa« u«n of tha 
flout. tiuUci. ThoD, In 1778, eomoaBraiuuh. Uc tntroduoeH a 
oloofl having two >'«li'«», nnv to ri'Kulwte uul control llii> 
wnUir in the budn, tho other to butc it awny ; nnd fmm 
this time hla name has bmn wall known in coimwtion wiih 
tbIv* eloMto. ThiacliosetrT,Flff.6aa,hM4ynH>fu/-inv«lve 
In tha bottom. Neat, we find a grmt tmparoTBnuiol in ihis 
bottom valve, wUoh waa effecti-d by ITniorhaj. He intro- 
daced ladia-nihtNn' valro Mitliii^, iiinUa-i vf the Rrooud-in 
T»li««; alao he Introduced thu lur-lxU-'W* regulator, the 
wAter nrnlfttar and Lastlj-. tho oil m^ilntiir. Thnn 
oomea a iiMt of oth^ra claiminit nil ivirtji »f vhima. 
niih as malcing llie doset and trap la nnti : nhiftLUK the 
uTvrtiuw liipot au iucli or m from tlicir oU i>osition, eomo- 



of dnvt'mg oiimpuMa on the oentia o( tbe locking fia, 
anil open tixa flthfO" Ing to the oenUa of tha tnntUtngpb 
11, und fmm 26 draw a ciicle, jroa will fiad that Af 
front uf the I'onipnsMtt will mme ap towaria H ; and as th* 
UvtT ia pulled up, •■> the Talva will be made lo cpa 
qulckoT, uius allowing the water to pass out of the harin 
In a bodr ; ihia i» not the onlr ■dvantage, but wfan tb 
lever la dropped duwn, the nimbler pin aUdea on the tide al 
the (Am. and ho puUa it with oompouod power towards lbs 
luokiuic pill iJ. withoat aUffwiaff tba ttuobbr pm to rwf 
upuii t}iv I'a/ioin <i( the vnnk; MMuld K do ao iImmv wwidd 
1x1 no lo«k, or if so, it would moat Ukaly b« IimSsicirt t« 
kM'p the valve eound. To tiy the aoundneoa of d^ lock, 
put }-ouT fLu)^er« upon the top part ot the valve aatd ny tt 
you iMLU piuh it diiwu. rerliapa foa can ; then it ia not 
nuuud. (Fmt idowita ana alao te«ed In ihk OMiuiert. I lad 
timuy vulvo f^lcocte to li-nk foand the bcddlas Mat, U, 
fn-.iii iiiHiiflii-iciit lutni wlxm hixlding tha hasan bo the nlia 
iMMiting, or hj ItH being diAturtx-d bf^orc the Joiat has htA 
time to get pn)|H>rIy set. Some makons Imke the *— 4j|fn 

toint up an ftir ns IS. or erco higher. SoniB wU fmn ■ 
ind or safe, m ahown at 29, and lain la am^aw fige, m 



VALVE 0L08BT 
BA8ZH. 



timet lading claim to Uie fixing thn orprflow hiJiind Ihe 
nhre; lAhiui; Ic M.njurati'ly awnv into a nun -trntor bead ; 
all of which have bnvn hinnit4xt and rr-invi-ntod OTor nnd 
•MB- again. [For seatlon of the Vdrw Closet see Fig. 

At Y, rig. 86S, ItadFawingof otinnf Brainiih** own make 
oloeMa (save and dieept the |iiill dish /.]. as now fixed in a 
hoUM in Ilarlirjr Slnvt. ('atimdlth ftqiinro. Here yon see 
tbc leror Is auiui(H<lMl to thi< piill t>y n weightfid link ; the 
loter is made lu work a lonir armed crank ai V, whiob, In 
ito inm, works tho side crank U nnd Z. Now refer to 
Kg. 484. Hn« is tho suno clnant, hut with tlie in^rove- 
mmm, Han the poll 3, 4. u liiAd dirort on the lavor 3, ft ; 
Iha annk 13 with wire emnectcd to the lover at ID ; 1 1 ia 
tho lunihlFr ^n, 6 b the valvo-mnk or cam, 'lb is the 
loddug pia. Huw, Co a certain dqcroe. tlis eoanducas <d 
Iha boUoM valve viU depend upon this loddog anaw, 
wU«h T paitieoUrtjr wish jroo to notioe. Ton at* that Iha 
vain oniu if (mh 'Shaped inaide ; now, if }«u plaoe a pair 




tihovm at SO. 31. Tha overflow itnn la iiornMinini Trmnched 
inUi thu rulvf.- box. im iihuwii ot <12: nt OtlxT QrirM it in 
pbiDHl tHTbiuii Lho viilr«, a* at JO, hL«>> nhown in liQldinjc'* 
oimplox vliMvt, Fi^r- '4H6. Ju thin imHitian lli" ]>ip<-' luuinot 
act Moppti up. !^>anHTtiin(>» in Ihc orcrHow pipi) in ftiad k 
biiU tnp, aa ^«n at B H. Mtmy ai the trvp* Hbown at 



I 



Pm. 480. 

Xl0L $19; 31S. M9, 31). «to.. hnvn boiD mUtfl to tlw 
onrilow of run hIomiIa. Th^i Mmplox nill* olOiet. Fiir. 
■*sa. Id pravidud »-il.Ii on (n-tmp. anil whirh in i-nriKtjintljr 
jlitd wJLk wttl«r from a MiuiU ] 
wLii'L Eiuj>plic« tliu un cf tlic Ucwiri. 



mpjilitO wjlk wttl«r from a Mium Tipo l^ndini; uut gf llic 
pipv wLii'L Eiuj>plic« tliu un cf tlic Ijcwiri. 

Fif( IHU io a n^lfttor toIvo (!l(iH('t, hnvinp n walfT and 



k 



atms'tiaHM an air refrnldtur valvn A B. ntiiu'hi-d. 'Diiii 
valm olcMvl wiM aatait vtAn itifu mndn hy tnywlf when 
I'nffrg OB J. Triton, acB can mnr be mode by anyDiio. 



Repairing Valva Closets. 



To nTpnJT Oir hittnm rolm of n rnlro dowt. finit nntJo tho 
putty jvint nt.lS. I'ig tKI, lukd iini><Tvw tliL' watlnfr pUto at 
:lO,ya, Av.: tnko UiF apnCmir Olid Tnlvcolf lhi< box mid |>ut in* 
IM-w rIl^hcr rinif lA* «iur tkUlnru .■ thi» rin(r niav Im had 
ItiJiu luiy tiiwl inulii'r, 'ir jiprhiiiin it will unit you linttiT lo 
Irt him nut tlii'riiijrofl, WTimrrtixiiinthf vtilvo»rt>lliiilyon 

^t^akF tue nil Irad joint iirrfci'tlv (■■nnil. wrll puttrinii 
ruund tho *xli>. BlLnt Iiomlitn lilitinlH-n take the nlimpt 
and volte box ap, and arnd lti4 kit nway fi-r repair*, but 
llik viU not olOTity* iiuil the countiy wcrknun. 
PI 



JEN^'INOS' CLOSETS. 



8«lf-CloslnK Valv« Closets. 



FVh:. 4S7 [UnitCKtm a valr^- ctoM't. whii-li afl^r tlto handln 

liaK Ittfu hald up for a Kivrn tiiii'i-, •-Iimii nf itx own lu^njtil. 
Tkia in Aeitui hj rwMon of th^tv brin^r n nixtiin nnd cvlindi>r 
■ttaelMd to tho lover oa diuwn at JKNXINC.H. {■ ta Ihn 
arliodir wtwndn tliti •Inck flltJnit pistnn n-nrki in a. nuit- 
ule fluid, anil in a nimiliu' manner to Ibn ■wjMr prpvpntiii^ 
nlns ibown at J> B, Pig. 037, but wicJi cjlindrr uttuth'."! 



to the IwpT of tLo t'liJiwt: or iwtmui of a Aurk flttin^pistini, 
a BUckiT pint*' or dimr nimiiUr Vi Uiumi ibnan at Fix. 620 
iMul Pi^. UlU iiuybL' cmiiluTttl , iir itiin iirnjbr nis^oiiipliBhod j 
in niany wnyn. I Ui1ii-v<- U'lii, Kuw. uf OloojIO'W, wllO hiM i 
fcmusht nTit miviiy iiM'fiil iiiv,<]itiiiii-.ntulii>K ti> wut«r*u]iply, 
wa» UU9 fint to apply b aeV-elnaiag viJvi- to the l«v«r oflM 



B 



■rTTlim* 



riD. UT. 



tbIvo rloH't. At anr ratir I turn liim »otnc wU]« Ago, and 
bo tuld luu hf w-aii tlii? Itret tu ili> ik>. 



■lenninCe' Olo8«t and Trap In One Piece. 

Tliev f\i isotn iirt' TfTV Inrfrdy ti.iml oil orer th« wwld, (md 
aK< i<xudlciit olusctn. FiK- -Its in n MOtimuiI view Amtlag 



/^^^ 



Piu <m. 



tli«aul)ot vtthv X. alw tW tnp uhmv the ftwr; Iti 
fehnv* the lull] trap on lli(> utnflotr just nbovp tho 
viklvn X. Tlie wnt^T Kiipply to tlie eJoaot nukv b«i worlcMt ' 
by nhat in known M J^unlnff*' Uydroitatio valve working ' 
«-il>i n flwit. or by Hih refrnlatiui; thIt* Bljf. IW* or M7, or 
■ilh cnmks and wfna, etc. 




CLOSETS. 



Smeaton 9 Closet 
^Usclnart. Fly. iSB. i> > vcrj pood aw. BnJ. n* tix-a 1» 
■raiiEiuiybasupjilJcdiFith witorfiraiUi to JoaninRa*. Hero 
Uu cloMt bo«iA u comcntod to m CMt iron btKlv-, in wKitih i» 
Uie T«lv« Matinir, tbn dinh plal4>, nnd puU. It oMi t« wx>n 
tliat hant U ami tho dvmHuw nttacn«d to the pull mi in 
Jniuiiii)r>', but tin txaa Iwro formni in likn in prLncipU- Ui 
Jonni)iK!>' tmprovod mU olcaDMUtjr It'll trap [k-q Fi^'. £^91. 
Smmtrin hns minif metltoda of inij>j>tvinH ibis viaavt iriOi 
yrntrt t-i (ail (UeoiDltUMCe ; OMnetiincs un Uic ))h1I vn1ve 
priociplc, nhilut »,t ottua time* it in worked with <jinnkii 
tad Tirm. I *})ould pmfor thciw JcniiinK-' mitl ^locutou's 



Fix. 

bXsi 



-161. Thti Pan CloKt twdn fa ain •lion « 

18IN.J 

ThuM olowia itro dirly iabnutlfy, and ■ 
hnvo tome sMoial mean* of clcAninK tbaoi awk m 
S&ntier haa invented, tbor, in tn^ opinion, aiv lu t« 
deiuneil, bat aa I kiioir niuij- uf tbr crrsft will 6x 
cloaeU, and noreovar, manf archilcvta do RMcafjr tti 
la nif tltOj to apeak of tlieu Tidioat pm^aakv. P^. M 
ia the tvrulatoir cluaot. Tbo twain ia auDpljr 1«iIm ai 
tt)« top of tl><t oontsiixT, and wbun douw w cmtr ShM ha 
taken that it la liMidctl wBt^nrac!, ■njuw buttoaa put J 
Lha baain muat bo fixed eentnu triilt tlio ac^par p»a, aal « 



'Oltffp* ,:: 



L'i! 
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flu. *8a 



Fio. isa 
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eleaet* If the hamlle part wan not >o room;, on I find that 
tUa part bcmuiM foulod. 

Pitn CloMtt. 

TU» eWt of olcMrt U vcrr oiudi in nM a&ont London, 
and, In fact, all over Engrland. Fl|^. 400 Uln*trat4« lite 
ngnlator pan ohMol. On the Mt tvuiA dda of Piff. 49\ U 
an lllufAration of ihta rioae witti ■ flat plate fur handle. 

On tlia rivkl liaad aide (a to W MCO thia cloarl with mink 
diah and DuQ. li ako flluatntM the Up plate KurinK » wtfo 
mmd ll lot lodiltBff tht^ baaia iiito, 

[For aMian oif th* Pan CloMt, m Pig. 391 and 



BUPh a mnnni-r Hint it wlfl wi 

find a uptveAcT antt ont wWi As 

vill ham to flx. Whan Ihfa ia the c*h riauilr ImU 1k 
PfavndfT cmttrat over lh« aiippk hol^ and up uUmI tW 
nm. Uiim witk a nniDd pnini^il bradawl vniha tk* Wk 
part of tlio Bpmder tfanwiirli the >rjw bnlm In tha Imm, 
BttN whicb with tHe taj^e of ■ fiks *«.. tnt« tbabetalo 
th« abn of rour fisinfr nula and bolU: UwaiCBt ■ bIk* 
M leaUuT Jin- tUokuM* and tnni (in. to Its wUa -J«fcl 
lanath of the fen or ifVMd^r ; than plae* iKe Ii^Hmt at jk" 

bad (rf tho apraadar. OF fcatwiwn tha apmadvr vod b^^ Mi 

put jour acrcws, 1^ hoada inaida tbe faaalii, sad as«*« 




Wbw takm^ up tKtae ciciwi* 
for rrp&ihiif , tomf plumbcni [aIca 
tba wtult' in the n>ntaiupr (rum 
off the lalu «f the cluHBt, nvil 
th« duuu-'Oi sr>! tli«t tlio duHi?! 
ia nrvrr •^un &snl In itn cxart 
pontivD . Tlio proptT wiiy is to 
uuMM^'w the t">p^p'nt*' W of tii-r 
MmUiuor A, Fig. l'G4, tJicii 
llioruuirhly oleau th» uohIhIiut 
out uhI paint il, karhii: il iu 
lupoddon. 



Puttrng New 

Pan* 

yrbnt thin ua to be dmt, caiv 
BinM be taJim not to iniiLrp or 
bead ihc kilc, and ia ioaa oa 
folUnra. Uqmnw the tumbler 
pin which woriM through th<> 
ounBod enwk. thnn unjurmw th>i 
fevor. uidhniiilln.ilUli, nndnilliir, 
and flnt nxlc brnrinir, niu) lorLiru 
thin amxind or bank mc fi» that 
the axlo and 'i>Qp|wr pun maj I.- 
taktfi ant without bMidtiu; ; now 
Ua or DtbBrwiH) hxiMiii tha and* 
of tb* fivHa and l«]»ofTUu> pan : 
nt aPOther uf thi' mmp tin; ami 
U oaniul to put the nrw pan in 
lite jMoitioti of thr M ouc, and 
i^Mn tb« mde ol the livtt* for 
■oMerlafF : now rivet it on t<i thn 
ftxU. and nntljr aoUer o«er Ihu 
uf lh« rfnU, whtm tha 
vlSMt on be put tdevtlin- a« 
bnbn* 



Testing the Mechanlc«t 
Action. 

To tMt a i»a filoMt, pull np 
th# himdl* and trr ft* amoDthneM 
of a<rtta«. If It worka rough 
Il in not W«ll made. Nor, piit 
tb* knncUea of the ftiiicvra into 
th^ pan and praai duwuvarda ; 
if u* pao opoiw, ibe locUo^ 
artstiv>u>*iit U itnDcrfact. Thi» 
pan iihauld rather IitmJe or b«nd 
thui<i|Hni. 



Corurep»ion of Pan Closett from an Un««.nftary 
to a Safe Condition. 

For lliia Tofer fa> F^jr. «l>0. Take tlie tiiuin nit nnA top 
pUte^ dionNigUy cUna «iu the <l«eet, l«kv vil tlw copper 



oloact ; pvt all into it* pOMlKni «(«epttn^ thi? eoppar pan 
and ul^ and flx the Uad pipo. Now, with I of Mind and 
I of onuPTtt. Hi) the (untaiiier wilid np. and Kx roar tioi^n, 
wlim Tuu will hara givatij improved the puu dowrt at a 
vcfj small u3)it. 



SOI 



CLOSETS. 



Clo&ets Without Woodwork (Shti ut<ftei\. 

TbMc cloiK>ta «n) thuim at P^^. 4D3, 493, And 4QI, ftod 
uro co&atructod iritb » view u( kocping tlie uiidumuath part 

Hospital Clo&ott. 

Tbw 4U fflnatntca a doBct luado hy Jcnnbit*. for ho*> 
]litaLU| ft<> In tliv bottom ot thi* oi'm.'t, a» nlmi In Ki^. 
413, fi76, fi-tC, &•>., maj Iw bgmi b iih:ill<)w bnl nf n-ator, 
whioh pnynmti th« bottoni of tlio bn-iii t^-oaming foul ; 
but io Ihu Fi)f. 492 tliine U to bo H«n an impinvnneiat, 
wUii^b L-uuxUis ill proviiUsg tha w&ter-bed willi n dutinct 
nup))!/ ii( w»tcr, wlUcli UTK^ fonranl tlie aoil fxoia tlio 
w«t<r-l)iHl, TLeiu ia nl«o Ui« mtuul arruuiri'UK'iil of Sliuip'e 
(inttcTTi Hiiith rtia roniiil tliv t-.>[> «f t.liio luiaiii, whii.>1i 
t)i<troujthly (ilwrnsaa tbo ridw, ThorL' lati bo nn (innution 
about tViti i-fllt'lcury of tliia cloiwt if tbe *vipTi1y of uaI^t it 
wuUii.-ii.-ii I. a.uil it) KKlity noUiiiiK bt'ttiT ciiii wi (li-*jic>d. 

Fi),'. 133 illiintnitni « <-litH>t (i.<Tm(iil wiiJi tbc liopgMT mul 
trap i Uie lid in huv ciliuwu up aa<i uut of umu, TW clustt 
in icry K«od fur pubUcLoniiO »4itfrii.|f-|.buii*. Fig, 4UI 
illonrntM thA ekwet nrith Um sout down, iind nn wmn u it 
ia hrougfltt down na dunrn, Uie wnlttr mi^iiilf it autonatj- 
coUj lamad on. Tbe elowt buin liuti little apikea on !(■ 
top fluLgw, K) Diat tbo iiMT ii almcjHt (impelled tw pull 
down the aeax, liefrm 111- uaii ouurtruicully lue it, wniub 
giTM tlw supply of water. 

Latrines. 

Thi* iTatcm of wnter cttmcta, m IQuatntod at Fig:. 
4H, ij but little known, and, •« muy be iron, ooiuiiita of 



rrlZ^ 



no. 4IN, 

onj noinbcT of liiKhlr gUxed vitrified 
CQttniellcd inu pans, havinit a lari^ water mutMe. 
oonncotad bj- oaat iron or fmA •tonewan pipn: at 
lowor mid of tho nuifco ia fixed a dueharg* wid a 
valw, gcnonlly pkood ia tbo iwrmaBl'a, maater'a, I 
man'ecioaot, wlucli !■ kept lunkad. ao tkat tlumbl 
with which «vU-diNpoa«d prrannn can tBtcrfna ar| 
This b of [mpartancc in baildriim nuAt ■« 
liuiatlti anjluiu*, fivtorico, dec T^m diaebaisw 
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_^iaVM<MMl:M'ft' w.it.T -iij.i.ly will all.iw, 111." BUliplf 

In clmfilinMS auct frwiloiri fnini Kiiiull. ttitw I^LTritit^ 
ura (mr lupeiiur Ui tbo onUoary ^'Hii^ra 'ri «]^<ti anil t'liii- 
tinuutui Lioiijflis whli^h it i» almunt iiupMir>ib!L' lu |in}iH>rIy 
cImuiim!. oDii nliicJi [circuJutiiitr over a lur;:-- isurfiu-t* -Tf 
uimBrit^ and tilth) i* mitually titnuufiu-'tiiriiif^ tJio (-I'liii;)) it 
ia doBiiw to UToid. The itbnwi LulTiini in niiiili< nuil hiiji- 
pUed b/ O. JoBiiiin^ I hava mndu tjitriiKM Ninnljtr V> 
uw ftbova tram 4in. dnun pipw vith juni^tiini jiiiK^n m 
raceire hopper baniui, juid too phi^f (omicd with Itn) 
uHua] 4in. wa«hcT and wnstci ; but DDT tlia wbule can \m 
Luu^lil ivaiiy aiudc- 

Btiildera' Workman's Closete. 

Tfanao cIowIk nn> idTii|)lir l^triniw, itntiiutiuKM hnvin^ tlio 
lope kt down IctdI with tho groimd ; at oUier tuuea 



thivHj i-luBL'Ui HIV piui^idud wiUi » aoalFQld palv for a mat, 
WHii'ii lliiTc IB 111.1 jn)l« (wilt tilt' nitin IiiiVf tu Miiiply iiqiuit, 
wlti<!^ . tn HJiv Iho loodt. u HOC to on Eu^Iuliuian, it coum- 
[lioiit ini.'iltou of TiMi. 

I r^'ally do not wuuduT tliat bulldL-rii ailu|)l tliia uiiinttiiitt 
iirT.iii;rtiiicnt wht'ii It is known tliul Lliuir wiirktiiisi will 
(•It'.iii iiluy in tlitse {itiuaMt JuT liuun tiiLTlhcr, wnokiuK 
aud wjiiil'mlr tiilhiii^ thu tiinv nwur. 1 pi>raunciUj' huve 
lujuiy A liiiiiT n-'titi n lUiv^li mill in Uiun placv* liuldii^f 
urjfiuiicnU for hotm togethor, Ut Iho \om tit thdr cjoplojora. 

SettInK Closets and tbe Materials. 

Whiin selling clowtsof the bwt c^oiw. do iiol unemiiuuuil 
putty, a» it voiy oftcit in tbo atuuiiutf tiliiu ^ivut uH wi 
oUriiidvc odaar, wliivli itontv p««plo ait apt tu taba ftir a 
drnin lancll. Tho b(«t wajr to maka tie putty !« from 
ri'd litud nnd gold aim, iw tbiM wtji hnrd nnd docs nut j^vo 
oQ au oily mmH. which neiur-ty all otbii* kliula of imtly du. 



URINALS. 



Ikm is ■ vast vtaint^ of nriaalii in tho mnrknt, cms 
■)»i^liig this, ODD okiminp tbst, and tli» other 

, ig someuUiifc ttiae; but ptTliaps the jOMteM pecrn- 

Ibrity is tbat noatty isnry tax can make each other's pat- 
tnra. «i)d tliia beuf ao we iii&y taike K as ui oil rouud 
affair. Nearly ovpry pat hua m«o tho public uriiiaU at 
railmy etatioiLs, rostsanuitf, &a., snd ptrhapn unmo of 



sonmUly MippUtd vrith adimlepitnvcl 1l'^d(^n, mppn-. er 
briuw nipi' LriiI. or utLerwlsa Btteo at tho Ixtck and wtOKs 
of nkAi oiiill. iitid Koreiticd hy a hlop-r<ocli, ftpludlo \alrv, 
tit their ciiiirnlrnt. Sorou yuan auro, when fi^rauan o{ 
ptnisb«n lor tho Ltlo John Jay, cuntrM'tar fir iho Metro- 
politan Kailwny, Groat KortJi^nt. and EtM^on toraioi, I 
fitted mmo bundredi of aueb urinals, which to this d^jr 



nil «M 



rmdin t&mni fixed "tuax way ui 
•ad vtD beespklned aflcrwi 



r^a( the etna- 
lion of that 
irarthcuinn) 
, nfiluh are here illuatnleil, 
8iK^uriaalB sstlicaeeE* 



am in ezMlI«nl woridng oondibon : utd bwrid ee tbM 
when forrman at Jankmn end Shaw's, oastradun, Ean> 
otmr-l, Wiwtniiniilnr. minio uittMi or oifclitoen years aico. 
I fitfrd II liirtT tiiiiinlitv ut Bnit'Ju, IV.>kIuiiii Hyf. Qunru's 
Itoad, Ilatukoui, aud feattiiirhitlit.- lUitway iJtatioiH, vthlch 



dMwtbid nd ilhntnUd, nuy 
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Kio. a^ 



bo worltod in vitb «Kcb nther tcconlLDjrIj lu circumntaiicMi 
mj require; foriiutsnoe: UiedoariaFif^. &59, &o., nia; bo 



mAde to vAtlc thft Totra B, n^. (01, Ar Ui* 1»pct D In F%. 
fiui. lie. 

It u of the RTpntjitt impartnnrp that the ralcoi and pipM 
iboitlid be thoraiiifhlj' wn-ilicd and olcADcd after tiling, to 
(iravcDt thei i>ON(ibiiity of nn^ ilirt or otlier pxtTUitDun 
tuiittur bclu^ dpp(>«it«<l bctn(<cQ the iuca nnd watiuK uf 
the volrn, no an to ftniid Miy ■?haaM> of lc&kttpv. 

\\'hi^n iixmg iirintUa gn-nt cjui< phfiuld b^ lakMi id have 
[iMpor fltit-hiiit,' .irninycin™t8. und, in fuel, for «im* plam 
ili<^ |ilirnbi>r miu>t ^nipIoT xeU-fiuUii); llusliiiif,' dBlL-niii. to 
bf lifT'.iiltiLT dttvrihcd. [See Fljir. &i i.] 

Oil till) left hand ride of FIfr- ^<>t in an nnt^uUr urinBl. 
with lippod boxiti, -t/liivb may bo irurk«l by uny of tha 
li«roTie-in4fDTioti.ed coiilriviUK^i^H, On tltv right wind ndo 
(if Fi^. Ml in itn iiii^ilar UT<!ia1 (ihowiTLjf trciuUu anvogis 
□imt nx lit Fig. '^*)|, miii Ht Viit. i9& are two uiinftli minli 
ua oni ilioira nt Fig. (tui, but uut Up])cd. 



Urinal*.— "Runnrng Water Supply." 

Pctrfanjw axit' at tho aimplrvl Iriiii]* nf vii.t«r-<Ti[>pIy tb 
■crv», mpwiitll^ to public iirinala, in thn ordinary niiLiiin);; 
■iijifily hcrnl pipo a* KtO It, Fi(r. AfiCI, wldih, iif coune. 
tiiav dcriro its snpply from any iiH>un>«>, The pan B huldn 
n larf^ body of wBtWi and hna a gtatidiiiK wanle that 
nocivM tho overflow, and •hi.-hfi4ui W lift.'*lfor«utilving, 
iMj* onro in 21 hotm. Tim pin ia Mimi^tiinrin niiu]«> to 
fniptf itiH'lf HiitntnnticnQy hx mnmii (if n nplinn or nther 
oquiTiilpnt aminirimjpiit. 'lliiii kind of urinal iajrrratly Id 
iiHa in tho piihlin huililin^ and [Ja«ca abont Londoa. 

The iixioR of urii^lx in i^ncrnUy dono by BQrowa> and hr 
tho urtiml lugs T T, Vig. itiS, wroiwd to a pluggvd wall. 




ao8 
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Heights Top Urinals 
Tlia nroper beJglit b^itn the t(i|i nf tlir Up T tn tl]« floor 



I'a^: 



ri«. Mc 



Outlot of Urinals. 



AQ arinali ■bouU ht prnprd; tra|<|HM wiili «plf-dwui«ng 
but nphQulaM tnqw. vul in nach a mnnnor that the tnp 
c«D rwdlljr Itt irot at to bv olooiwd oat, irliidi nui radilj 
to doM inth Kfnriia of ultjs ete. 

All p*p<M la»diii){ ftum urtnBl Inna nkonM ba of onlj 
■aindimt bom to keen tiwaualvta cdann tir tfati icaurinf; 
Mfftiua o( tba wktcr— that in to «ij, thv pipr iihould anlj bu 
of MfflaiMit wo tn allow of iho outlet <>i llio uriii«] moA 
tka water moplr thoratQ ta fmpair or fuQr All up tbo 
pipo, aad ul wMto jHpot from uruialn Kbould Mt u 
riphofw, ia ndtf tlwt t&e «ccnring action maj bo fnUjr 
tnaintabtod. 

Flxtng Supply Plp«s to UHnals. 

lUa b bp«t doDo >M ■buwn at I, fiit. M2. Ilpng u tho 
•uppl]r-|d)M, trbuti ia m«ilo food to tbii ami nf Ihn tmiul 
bf UMiia of a jratty joint: or a raalljr riknI plan ia to 
ban a aodiat. 0. iboim in dte tootion, iritk omtra pipo 
a« at P, to cvUmt tlM uUat, anil aockot Co be ODed vp vith 
r«d and i«hito-l«ad and nai|il]r )MHb«d on* tko ana ^ at 
N, Fitf. 498, w^oB tbo wplnn r«d-l(ad will ba ^i iwui 
oat and joint mad*. O L, rig. 5M, i« an Dlnmtioo of Uw 
norlH't. but bi^t an at (>, Id ahow tbat tfae pipe majr ba 
hrmijibt in (ram hnhind, and the aackst anaofrwnl at tlM 
Aadki:) Ul ailoir tiir urinal to bo taken doarn at anj tisM 
wilbuut dutvbiii« tbo wslU, ^< 



Lavatory and Urinoi. 

I>W. M7 ia » taTabwy baan and arinat cnnbincd. Tba 
nrind ia vuia to awiiui «ntli tlia door, and ia Mch a 
naomrtlud bjr dioavtiiin alopa^ny tlia dosrtiM water 
fNpplf u opatod, vhea tbo wator rana faIl>bore t» Sa^ 
out tXe ariul. 

Thno ariiula aro nado ta anil abnoat amy kind af 
fOniilim. and an made Ivft and riitlit handM, tbo ri^t 
fcaadad boin^r titawm at P^. 606, Ibv water irnpnlT at 
Ml bAag ■" wa«** (noni tlw lavatwy baan. whnli maj 
W WNianalwd witk nibUr pip^ Ik, 

~ tW iUaabah* a •fcul-ap waO tirinal tor 



In 



ilhtabah* a '•fcul-ap waO tirinal tor Asiu 
In plait-D Ukki will oM allow (rf aae£ 
■m ; It tan bo luad aa a «iak, Ao. 



Fig. CIO diowB iha urinal deaed up. Tlnat nrinali : 
ihmIc to fluah i1i«iium1vuk oui autunatieall^ narf tiina 
thttj are upMicd Car ixa, but uwins to the anat amciuat < 
space for allowing tkaia urinal* to (low, tMj aro 
Iv boconu.' iliitj, and miuira oeaatoat ationtion. 



no. HK. 



FifT. SM niuitntM a thrm-iUBoJ arto— tlo fli. 
urinal wLicb can lie moAti to luib aa ofMi aa nqt 
Bad I Btajr sajr that tbe proviiiou for a propw a] 



*^ 



na.MM. 

aatoaiatle flnaUnff, aad on uranMWMOl of | 

tatloK patiodk cbaiwini^ and i aiiyiiia out all « 

ranofiac* and pnminlutf l^a puawoUitT ct 

tba aonunulataon of aadiauaU and lalia odF 

ara fawlj d^ y idtod br oriao la nlalten wilfc waaar, la 

gnaiamUeinriwn, whJali AmU alwaya k h-U ia «iv 

wImb ftsiag uiiaaia^ whalkar «a a laiga «r ^mU aanfa. 
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B; and op againat T. Iiati: tu B. from D U> X, ftnil RnaUy 
onward alonit E. Now Uiin tiinHmni unci vijilannti-ou 
abcnnt dbtiaotly that ttis iraier htm lo Uikn no fever than 
aix diAront absq> onrrn befcne it «mi paw out of the stop- 
Tah* or MMtk ; and, odtjaua u it mftj neem, the «heU and 
■■a tJ Tiy of tblcBtiviy.rAlwiBtfao ano gpn«nUf adopted ti^ 
our WAter oompiuiii-iB- 

Tkrtber on I iliali g'ive Uie TlUI pnrliuulan uf a prantioa] 
teat «t the luiw u! Iitiicl-»iii:CT liy thi? uhq vt cuch atop- 
TalveaiB town and uthnr wstrr niipplj-. Vol, 2. 

Tig. 619 is an elevation «i the Urt-aamGd (top-valvo, 




Via. btn. 



' ilioirlnfr the stnfntis cap, tha •qoarY'fl on thn cap, and dia 
doned endd; A (ho inlet. E Uc nntlrt. Piff. &£0 Qlua- 
tntta At irelI'knu«-nCliriiiieH'iirclc1iRiMNlpat«iit(lf 0.10,837, 
A.D, tft4)), Rotlivrhum slictl-pattrm otwk. I& tho top ol 




ria. M» 

tlili oock then u a naall sot acnw (en the rin-Ut hand nidc), 
which pi*roata the top from miMrewitiff nlicn tho ipindle 
la Imui^ tniBod, and in thia co«k may ha mh-ii thu oniinary 
rtnfliBg box and out. SomoiiniGi UiLi uiulUiii; nut. i* tat 
with a act aenw, to pvoront iM tumini( witli tlio njiiwlln. 



Double SFiut-down Stop Cocka. 



^L^TUaclaMof vovlt In Uluiftrstod at Fi?- &£ 1 ; it i* nmpljr a 

^^Hap on»k tiniiDK ■ '■xX'HiI watingf with j^niUnd-in plu^' 

^Bnaobioul f"T liEinfrtliiiKMnhiA jplain tApructioiilbliimlHffK. 

*nwamiiiary a^reir-doirii nock valvo ia modn of [outbur ur 

fflUiar, wUoh af tur a f ow yran bMomta poriahod -with tha 

tMm". tto.: or, if not pcruhed it is t«n to otu that a 

1 pioca of atone or NBMthiiig olao vill bo fmiod under 




th« vitlva whoD itiBvaiited to L«KhtitdDvii fnrrepu'ra, etA. 

Tlii* cntinjly prcveiiilB iJie ciijii- Iminfj milderod, bill if jon 
firrt doM tho Btop-vulvu wiUi iho grtumd in pliiK, find inen 
tuko tho tup oS mod olean out tho Bcuiiii^, or if rrxiuitvd. 
drop in a cutw nibbor Tftlre or pircc ^f it.Mhor on the old 



ria. fa. 

one, you oaa tnahe euto that the main will ho ahnt down* 
when j^c-ii run go ttriifrhtfcrnrard to work. Thia oodi la 
tnndA by UMir*. J Fl'U A Go., alMby IlaywudTyW, hut 
with the ralve workiug trum baluw, it in known an Bcnoh'a 
patiant. 

Diaphragm Stop Cocks. 

This cock bllluHtntUMl at Fig. 632, and iii known as Lam- 
bert and Cuter'apatont, 0,061, of A.D. l)ia5. They are very 




yiu. wt. 

largely murA all oT«r the world, but owinj? to the dianhngm 
beJag madu of ntbtwr. !t dooa not hut ao lonf; an uia oock 
made with tbn itDtSne box. Of oouno iMibots make 
niob Mop oodu ba nhown at Pig. 630. 

Straight Full-way Stop Valves 

Should you icqutra a atop ralvo tu fix on a Irtifrtb of 
pipe vhrro tho itrcun ihoula not bo retarded, tot iiLiftaiKO, 
to fonolAin jcta and tho tike, or in plaota wh«r* you wuit 
all tho wiitorthut a pipucun giiv, tfirm n-r«rt to apropsriy 
Mmitruc.lvd cmik or rulvu. Fif;. ^23 ilIn«tTBto« one of 
Wnnur'H. vhiuh an.' the brat b> he had for aurh puiTwaMi ; 
iu flirt il in the proper e^apo to mako a Rtop-nm for all 
kiudi) of trork, and will be r<>Bdily ondcratooa hy ndor^ncc 
to t]i« diiignun. K in f be otdiuary tf^dle having an rmd- 
If-u icMw at the bottom, which worki the qnadrtnt E, 
and wliicih. iu iU tuni, wcrka a valve I>, which ia brought 
lo hear upun the MatinK at C, when the wat«T will ha 
ebut off. It win be awn br refcrenwi to the dniwinf;. that 
hy thin ainiplo method a Dkar wftkr-way ia oUalnod, the 

O 2 



diao bmn^ dniiro by the mtow or vonn antirdj' ont at the 
way- ihiMiiU il)» sdniilBgiM of the ardinBjy sluioo valve 
art obtninod kt much Iom oost, Wid iho liability' lo aot (oat 
niid rui out of order entiialf obvi»tod. Tlicy ore adftptcd 
for «ll puTTOMit, for hot or told 'walofi ftnd wjiuJljr siuted 
for hi|fh or loir |»«<Miir*; imi in uMe of nmd of rcpiir, a 
BOW Tklro «rut oon be applied vttliout nmoi^ng the bodf or 
CUB of tho TKlve. 



'-■^Ki 



llii JiJ. 



Seir-cloalng Stopcock*. 

Vlf, S24 tllnirtntM Lambert J: WOiito's patent, t.S^C, 
A.D. 187Z| Mli-nlofliiitf stop rulve, for fixing to uriDAla, 



^mm 



Fig. &24. 



wal«r cIomU, oUi. These voIvm will bo n)okoD of litre- 
BjTtCC 1 tli«y lony b« rcKulttUd to uive from butf ajpillon to 
wlutovgr ()iiiuitit}- ma}' be domrcia. [Aiiia i«e F, Fig. 525 ; 
th« prinnpin of tJiU Uitu-r oouk'a workiut; in iliown at 
A P. &!•.. ^f. «8fl ; tLai Mw Wa»tr Pnivnitpm aiiil WaitA 
ItoroDling V»*Tn and Cocks, Fitr*. £61. A^^ <util fiCS.] 

ClOMt Stop Valves and Cook*. 

Nov WD an npoa llio mfaji-fit of ilup-uvcki arid ratrai, 
I vUl proond to oxpUiii boidi! of tlie cluMit valns wbioh 
are in tbe BMrlnrti tboiixli nut unc out uf twvut)- pliuDUira 
will am mt • cluraof to tbvrauifblr tiir«ti)^t« Uiv wIiol» 
o( IImm TMToa, otlivrwuo tlion tlirou^li tbo uwoiiutn of my 
viiHaitK I tbofofon (pve tbem a pboe ber* iu order thaC 
ha wlU bo ablo to nrpair and fU any of them, tliould ha Im 
oaJIed Bpon to do mi. It ia n fact thai the pliunbcr nvvi-r 
knu«a bofora bo ia called into a •tranin* Ix'Uiv, wbat kiud 
of valra 1m Iuh t« oopg with. I maj >dd tbul Uivtv in auito 
^ aaeh tkiM roqoirrd lo WMMtge md rapair modi* of Ui«m 
fattcicata valTM a* thim b in itnj other bnnnh of tho 
plnnbing trado : thorvfopt do uit run ow them oa thonirh 
ibmy wnv tm inn^ifiuanl lo entragi) faw ihouirhtfiil 
attontjon. SoaidM. tboraugfalj nnderataading them for 
tvptdn, etc., jov will tnd tliat bjr bavintr a tboroutrh 
knowlodc*' ai the manr diServnt ralvoa, joa rjux often 
Mioct Ihoao moat Miilabb for th* diffor«nl work which jron 
nayhaMloMaentc: and aa*anl(arr plumbtng T«f7mi»tfa 
dapand* npoa the planbo'a kiUwMc* of (hn ralm nuM 



suitabU for hia vatk, it ia aDothar reaaon why I ifcnnH 
tborotifhljr vxpljtiti and illuRtnto than in Ihli wfe. i 
wiU bnipti tiy iiitnidui'liiR tiij-niir ootica tha atoolflMfcatt 
flnngrtf luj) utid ntuflinKbox. 

Stop-cook aupplies to Hopper Basinft. 

Tho Stop-oock at F, Tig. tU, ia oao of Tyiot'a Wa 
n»t pattonu. but for Hm preacnt ponoaa let im 
to be an ordinary f)iui{^ atop-oAck. Toarv ag« it wm Uh 



Fia, b2i. 

uaaul method to ilx a aimple atop-coek J F. aa ifaowii I 
Fin- S2i, and 610, tar the aup^jr to arrranla' 
and, in fact, tome thouaand* are ao fix«d to lhis> 
maro capKiaUv br prorlndal plumbnm. Cndar 
dirainutimi^)! I ibuik it will bv Dot atxt of plaea to ( 
thn iH'nt nwTlhud to mlupt in fixJoir Lhn -rniat 
T)'*.) illiixlRiIrn a baoiu wiUi the darj-jntion «d 
wn DOIT hurn in coniadeiatioa. J Li a fall-dow 
binj^ huiuUr, nn >n]larg«d view of which 1* _ 
ri^ht hand aide of lh« diagnun : F th* cook, B tSa. 
(or ubuut) of lead pipe (niiu tbv out-k to tha an of tha 
LiMiii, Atbuiiiittyjoiiil, EElM>«iipplj pips, ll inaj iiailf^ 
ho will tliiit siiy kind of <ioek mar bo naed; but ihaM 
Keiu;!nUly nolcotnl ars KTVUnd-tn. liaw, aa ana* of da 
walcEr companiea ha*e twed an objection to th« oaa «f tha 
•lop oo«k for aupplyfnfi- eleaeta, on aM^ount of ib not hmaf 
■biMlutely and thoroughly wlf-floviiifr, the t^e^ti»fmtf 
tiiintiix-upartiidlTinei bybrinjirin9lnlouieUMi"Stoal-caEL 
atid etteotively by the adoption of the valna. Hip. Ui 
6t)l, ftc. 

Stool Cock. 
This U fitted Willi a pull-up lemr and pull, aa abvaa M 
DBA, Fig-. G16, or the mmo end amy be aoDOHpUAld l|r 



Vw. MB. 

the ON of a atlf -dedn* atop er hjb-*alv«, 1 
th* dlaphtarm or tha aUla^ plUoa pttaiofala. 

iM rig: m. «4. ta., *a. 




CLOBET VALVES. 
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▼tl«n should bare a dntr vnWr wa;- or pHMK* throurli 
Ibe BBfttiii;, Kad llic ralro thoulil lift ml Inat half tLe 
IkdlJtt of tb« diMn«t«r of the water mmwb tkrouglt the 
■—S ag {In tU fmpta- lift «f ralvn fgr t£o dkekais* of 
ttqads^it u ml^ on«-third the dlanuur; thia, howaver. 
km BOtlUTi^ U> da do wilh lhi.< cnMu in pofnt). The innUnt 
tiMlevw of ibocIoM't-valvd tvjpna to ducand thn valve 
btfcins to clow, ao that tlie lughor tlio rtin in lifted the 
loDger wiiX tlu) water bo aSoiral to run full bnro. 



Stool Valvas ttometimes called Cottage Valves. 

"nia best kind of Talre for fixintr ond^r thn M>at of a 'w. c. 
iaahova at Fig. &37. It is known in the irado as the 
«taol-TaiT« will) fluSnf-tKix, cxct-ptitj^ thit tlun diagram 
■liovi aa inprateDMiit at M, <«iiNiaiiii^ of tlio rooking 
KtJtndard rn«t««d of iu htiag fitod [mm Fig. MX Vow, 
wnrc it ■ filed «t*ndard. tb« [>iu at P, Fig. fi37, ooiud not be 
nwd, hot th« lover would thun nlide tlimuKh an eye fixed 
npon tho anhlile D, aa in I, Fik. 6(3. The piiMs an as 
foUov* : — E, Fig. (27, Ls tic IiM'gi which actuuiw and 
(fovcnu Iha raltn, A » tho iiil*t, C thy indiani^U-'r rair*. 
rnstiag upon the MStiiip, D thi? opindle working through 
Ou! stuffing-box F, but maj- otherviM ba roadie ta work ao 
iDdiarubMr or aoma other dexibla dlaflaagiB, iu heu of 



(SZGTS^ 




Pia. tST. 

the ■fafllig-'"" (which will be doenlbiid srd illiutntrd 
further on at Fig. A-13): B is the outlet, vtiioh am/A be 
oonnccted bjr a £on pin* of pip? [mk- H K, Fig. fr(0 and 
A B, tig.6ii}, about I Rio. hng. (u )h« arm of the clnw<t- 
bftdn. TU« oonaeellen i» natull^r m^d^ with a putty jrint: 
balbtniM butaaoM, md not iiiifm)iipni1y. l> fgmtM b; 
■ pnpartjr-iMda soldsnd Jtdnt. Tlitm ILuiaaa am gau- 
raflr aWaaliaJ U 11m spnader (chia apreader la bjr aoiae 
aencFoa wroagl; jiiept a fan : tho proper tJtla, bowerar, ia 
'*epre«d«r," taawnurli u itmnrai to unread ont the wat«T 
into a Ihin l±jtt om tha aurfor* over Iha baiin]. 



For the method of fixing tliia ralra, aee F^g. &fiO. Fig. 
029 iUuatnU« the valre wtih luge E, for acnwing too 




tbItb to wood or biick, ie,, aa ohown at B. Tig. Md, Ac, 
or aa tlM oaw mar be, also th« dish B, and pull as ^cd. 

For sapaiii&g taa abova valv*, ftiat lake os the le^'or hjr 
taktagoattha pina. P. 0. Fig. S3S. then umwrrow the tu]t 
Q, wEidi is eoiDMiiiii>« piit to^tthrt with Ilin-c or four 
ehoMO-hsaded screwa, aa aho-a-n at H. Fig. ^'19. thru taJio 
ont the Talre and t«*tubber tho Mm*. Should llui ttidfiiiK- 
box, H, leak, than take out tho old paddng, and b« oartlul 
not to spoil tho leather washers (if ao fit new oncaj ; Oum 




with notnc wtOl-laUowcd k«Bip wwp ii aently iwindthe 

X "mile and preaa It down ialo the rtaffing-box. I'ui on 
> t^p leather wiahar. and aorewdown tha paclaug-imt. 
but not too tight, onlv junt aidEcieBE to make it wnlur- 
tight. and all will V riirht. When servwing tb« fl»aga 
down wWi amatl urmrn, do so CTenljr, via., put its wwowa 
ta all loose, and •cmw each wn-w (■<itiiilly. 

Sotnetime* Um^b voIi-m are fittwl with n'tnrding raeolian* 
irni, iraeh ■» a r«p-le»iher, Ac, for whirh »ee U T, 
Fig. 630, whinli ropreacnla the same Idnd of ralre. only 



CLOSET VALVES. 



tatlmiivrilf UMd la «]0Mt work by Uiukrhny. It U dw 
to 1m mm> Sd Otmbh tteun pnmpuig cngiiu», and U 
known by the titl* of Um " CUanot " (riJt " Bonnii) on 
the Suuim Enjpno"). 

Diaphragm Regulators. 
Kg. 6M illuatnitw thu wUrding iii-clianion u mnnu- 
lactiutd bf Q. JenaiajT* and toino othen ; but, ineMul ol 




its beinfT done by Um um of a rigid piston, it ta hen a 
floiiblo ODO (wa D) : F is tlie end of Uio 1cT«r, £ tha 
TBlT«>«{)iadle, B tbe rdlief-rfttve to oUoir the diapltragin to 
pMfl ono way williout hlndMilcc, but wliich *ftcrwkida 
dMM, Kfld K> aIIav* the v«It« to olcw aocordingly u tbe 
piiRii or rrgnlntinp nooV R ia opoted 

Fir. 6^i:> U ■ riow abowing th» nlvo open, and the 
TcguUtor Aeyrmnui ; the mirows &t B D illiMtnto the 
water pasaiiig from below the reKnk,tor to aborv. 




Wig. fiSe iUiutratM a mdo ricw of tlie vtlvtt woric«d bf 
tbeleter F. baTinffii Hoxiblp rubbn alioe or lof^ntr. in- 
atead of the tUd&ag boi, and Fig. fi37 U kn end vietr of 
theaeaic. 

Now, M I ua fpcakuw of rcnilbtota, I oaanot do bettor ' 
than to dc*crib* one or two vf tboeo now in gtnml noo. t 
will eoauBcoee with tlie well k&owa bellows rtgnktor. 
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The Bellows RegulRtor. 

So far u niluiUMt i> oiiuuA'nM. tliiH closot^Talro ngn- 
latur b unqncctioiublv tLc bwt yat lutnxlucod ; It I« aimply 
a iatiUni im'IIdwii, witli ooup<3', or uttiur uiuUI oaain^, ub 
ttliuwu at Fif(. iSlf. I' in ttiL- uuBin^, !> the bellowti tixrtl 
mutKl Ihit tip of the Mtdng ; the audon w, that thi> nurintf 
<if tho hAndlo P, Kig. 415. or N, Kg. itil (wtieruon (a 
ftiwl a Kpurj bruiifM up tbu ralwlever W, Ilg. 646, 
and. wtlh it, tlia iu>l of tho buUon J, qt D, Fig. 636. 



M ,': 



sJ^^ 



rig A3a 



Wbcn the hnndl^ in [Imppfd, thn appnrnlnn b rnvvRilod 
frum fnltin;; hark ijtiirklT hy rawna iif (hr hAlavs cx- 
puxlini; nnd dLipUciiii; tlio air bota within thn caijug. in 
proportiOD U> tho cjMnuift of th'O rvtrvJatint^ -tap, A A. It 
u not naiMnal to mako Oxeae ballawa to toha in tha air 
ttuuugh tJia ivf^lating-novk, uuitaad of eKpeUinjr it . but. 
under anr drciunitaooM, tlie Minu.' md in attuinad — thnt in 
to car, tAc InTTT with ralvc in altairad to olgiw mIowIj. tn 
handUDK tliia raculator do not nppljr too roiwi prcnatm) 
npnn tbe top of Uto MMndlf O, tir tlti> is Bpt to •train cc 
bunt the leatlur, which wiU hn fcnoAm bjr tli« «i<U«ti de> 
ieaat of th* ipindla : or If Ebe bellow* in wHt<*, aod tho 
■pindts should irop, poifwm the valvq E m iituiik up, or a 
bole in Uie naainK. I^hmild the si^ndle tland up when the 
cock A is c-lcBn], the n-irulotor let a Kood one ; but idwiulil 
the ipudJe fall wbva fr«nllo prewuni u put mi it« l«p, and 
the oodt cloMd, it U not • nound rvfruUtor. J K M the 
oU TCguUlflt wjth the valve N in the botlom, tiutead ot 
lielBg at E in tlu largpi diui^rarn. 

Oil Qrass Cloftot-Rofiulatora. 

TtwireusUjr pnuitiml tnn>, I ani ntni, will »ffn* with 
m» whn I taf that I nannfll mmminand thi«D rodrulaton, 
tnamiucb •■ whm nil ia nwd lu a Iu1iri>-aiit. it rtrj mob 
terowiBi nlog|[7, and viirn irlr'v.rini' will nnl h* found a 
good lubrtuanl tor any UiiKlh at time, thoiih'h it ia far 
MIer tliNB canKon oti, man; eep«dally in th« winlvr 
MMM. A, RjE. MV, U the trliadH'. within wtiicli the 
fiiton, O, wevfca. On rabbig t^ air gnta below J, a&d 



when the lever Or rod in devaiaved, ttw bodict J 

e'ltOB expanda, and w keem the TalTc<lcvor (roin 
Uing ; but, bj opening the ivguimtiag-mi 



C^tte B> 



t'iu. uu. 
cloMid atr In mlcnaod, and, to pro p ort i on to ttw 

Ml tlie pwlon, with tlie cIowt^Talv*^ la allowed to 

rloMi the ecaiuis. "niia kind of regiilbtor b aboWn ■! I 
iVi, M ifonnuUy fitted to a atool-TsIr* ob aa lira 



J* 



H 



rtu.Mii 



}& 
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M N, in damp plu«§, vhere tho b»llow* )tn> liksly to 
decaf. J Ift the R^ulatoT. In 0o«!i ritiiAtions gly'^'^'^ii'^ 
(w qnidDllviii) fihoiild bo uE«d, in»tciid of sweet oil. Tli(a>a 
■n wnnJ mnkun (if thvao rtj^'iiliitors in Ixuidon^ but 
(TadtAitJ oiM th« firvt to iiinko thuiu, aiul whinh hu 
MtHttad. HU i>Btt«iTi hs8 A lioU'iw nr tulw pistAii aad 
ou^one tatw, u at A, Fig. 63». [Sw P Q, Fig. 3C2. im.} 

Cottage Closet-Valves with Diaphragms. 

TloMa valviM will be ahowti at Tigs. 511 Bud 612. Fig, 
Ul liu th« irajiply-pipo to OOOM from below, uul ba 
eomuvtod nt 1, vhich, in manvliulaiiMB, will save il bond, 
u also (Kini« lend piping. Fig. 5(3 fiJiown tJu» vnlvc, 
httvinc th« inlet on Uip ul 1; LUIh will bu foimd very 
■nltablo in caaca wiiuu tlio ni[i« hiu tn bu ran do-im tha 
Ut-luuid side of » W.C, and will uloo navo a donblo bond. 




710. ML 

TbMO elowt-TalTM. T»«wmw, as g«i)iR«ll7 made. m« taj 
ebiaaitionaUo, for cxirmplilic&Llon of -whU-b mte Tig. H3', 
thiB it tlw OOttu* doHTl-raliti!, tkilh ilinplifH^miii wcUoD. 
I M tlio inlctiF tlui outlet, and U the bmoo p|»rt fi tbo 
valv«^ to «U«b ia fUcd the iudlarubbn U. Tiiia vitlve, 
itt order to kwp it perpradioubtr to the testing, hoit a 
Btiide-nat, T, harinf; «pur« or teathnw, [nee P Q R R, al«o 
N TJ. Thi« block! Uus wat£tr-pftiiHigi<. and o(t«i to thn 
mrtant o* tfaroo-fourllaa of Uie water-way, «o that it ia 
nmpljr abaurd to uac an indt vulva in oonniMtiua wiUi aa 




laiit pips- Snoh a Talvv aa Uie onn illuriratAd tb-mild, 
dMT«(»r«, nonr be u*«d. ThM» ralriw though, b« it 
ttsdaivtood, an capable of istproTcmcnt : fcir inatanoai 



initead of naing tlic fi^iilhirrvd nut, its Hhawn in th* dia* 
gnuo, and uunucuuly uutdu for tliuM Tnlrt^ lot tha top- 
pluUi V, just wlic-ru tluT jpiadk- cotcm rit W, bft mado, aa 
shown, longor \hati tbif»u iit Figrr. (>'lt and ^ti ; and ao lot 
thia guide and ibM^y tliu valra. Tbcrc is no reaaon why 
tbia abould not be done. 

Hopper Closets and water Supply. 

[^IfDAiw SftfitU* CloieU — Sm\t»U' Chttu (jHwiYinno/).] 

We bavKi DOW arrimd at the vlaas of W.C. that baa been 
beyond doubt very muoh n«gleol«d, ao far aa the water 
aapply ia ooncomol, for the ainiple reaaon that carcleaa 
peraone will argno that il la only a Minraute' vluavl. This 
nqpanent, hnwuvt-r, pruwoiils no viilid roiteun wliy tli^^o 
closetx nhniiM not be fluahed aa thoroagblT' and perfo'iiEy 
ua nny vni r^'dowt^, inaaranoli as thoavn tney may be in a 
part o( the hoiue not heqaenbed by ui» nppn* membera, 
uuv navothelaaa miul^ If uqierfectly arnuifTod, niTcct tba 
MUoUxjr eoitditloa«f llwbniMi for whervror fuid ^luca 
ara allowad to aaoape thar muat ponnoato nwro oi Itaa Iho 
whole atnoaphara UirougnoBt tho building; and, in fact, 
U than is to ba any diffcnnro thn mrvaata^ doaot« in tho 
bOMDient ahould be iJio mnut ritTootiially ftiuliod, m fnnl 
air (exoepttng oarbonic a>?id];Hii) itlwnya fia««, not d«sD«T)ds. 
A. further reason why the bopprr cloect ehoiild b« beet 
flualiud la, tliat the beet or valvc-doMt will woilc proncrly 
if the WHivr ie »]|<>w(id tu fluw into th« biudn throuKh an 
onlyeii^Kth of an iiicti pi]>M, IxxskuDO tho liann of th<! TiUvo- 
oIimbC qnickl^ fiUn iin by the dribbling inhume of wnt^r, 
end on opening the larKe bottom -valvK thi* RrriiRiulalnl 
water wm leave the baainin bod^. and wiTb aforrc niuini- 
Icnt to that acquired by throwinit down a Kood pailfnil 
ctf water. Now witli Iho boppw talvo ((uilc tlit coutnuy ia 
the «aee, aa such foebl*, and I may aay, inaddquat* supplici 
are almost uaalaM : in abort, ttia watar ibonld be auppliad 
throngh a pipe in proportion to tli« hMd and vatvea aeIiM!t«d, 
oautioD being lued to prevent their oloain^ loo ijuiiL'kly. t 
have called atl<ainou to thia In a former part of my wurk. 

An examlnatioa of Ffg. fil-t wIU show you the old- 
taohioned hopper oloMt bann Xi, with a disphTavni oottsBc- 
v«lvey,fixed toawoodenbtooleorbnuk tnft wall; aasrule, 
these baona are Htted with a Jin. supply-pipe, and }ln 




Do. 04*. 

valre, and with tho watnr Runply from a oiatnn not more 
than Aft. or iSft, aliovo th« cIoMt floor-Una : aueh KiippUes 
M the above ar« nnllunit nuun nor kaa than nuiuna. 
Tlie pipe diooJd be at Inat l)in., anil a olear wav-valvo 
withoDt abarp boida for auch boada of water. If the head 
waa mnltjpliod by IS, then a fin . pipe with |iii. full way 
valv* would anawor, be#an*i- in tiita (>a8e you would g«t • 
good wai(thl or pfwanira of wat'Cr. 

via. fl4(> ia thn oottnoo-TalTe V. acrewed on to the badi> 
board F ; thi* valre is alao ahown fitted wilb Uu regulator 
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R, which ■Dow* t)i«««J««-l(>vrr to foil s^Iowly. To^uannt<« 
th(> i>ro|irr vnrking in siioh iiiHliiii<y^, it la otnentiftl that a 
proper piiU fihiiilil Ik- Belect«d for this de^rhplioii ol lovera; 
~-i.e., a pull bHTiDt: & lonK alol for llie Icrrr to work 
thromrb, u iUiutnitvO nl Rfc. ^ii, aSao mi Ui, IMS, MO, 
the cod view of 1Illi<^h in nKon-n. at R, Rff. ftftS. Thw 
kliov* tho lawr to drop linim without tho [Khteibility of ita 
gm^Bg tho l«TDr<Lovnwitrda, 



^= 



rio. su. 



Cau«« of Cloaet Vatv«« Loaklfig. 

In fittinft thn 1(n-iir U> surb pull* u thei« thvr«> is one 
poim to bo notinwl -nnmoly, ttintjoii eEiould nvm- allow 
tbt Imr to rrac upon tli« bottom part al tho ftlot, bocauM if 
it i» aUow«d to do ntlia vilf«oaiiiu>t[nKrpcrlf aliiit. la 
|)r<Mif of thia, in the rvmt of th« rklvo kllowinK tho v4tcr 
tfl rnn w Imk out, cjnmin* t.Ho Inrrr, ntid, in mnny cikn«a, 
if not nuMt, tha abiTo fnult trill tw found the cauie. liia 
fittll, bowmr, not nnfncimmiy arisM from a dnpodt of 
bad Hbaringa or aoUrr hrin^ deposited In tho ralTo in 
wbicb, if yon tolu off the top of the rdTc, yon will And the 
il»|KMit in tho MAtilijr of tho vulva ; to nrinun wliicK nllow 
th« w*t<r to run frocly for it littlo timo with tho loji oS, 
but not Kt at to iqKiU ■ ctrihnp bnljiw. 

Sonuiimo* tha»e valvm will la«k if tha Ivitt ^opk not 
hMr fairlj iinm tha oantio of tho apindla ; at other nron 
thity win \ttai if tho fever rcato upon tlia *[^(Uo iv sti-m of 
Umi KRuUtor; ■! other timw ibo thIto will lot by U 
tko •piniUo ahonld get beat, vt Iho rubbvr pctiahed, Jto. 



Fluchlnc Rim and othar Hoppop Botlna. 

Be it moit diatinctly atidcntood that no matter how oood 
■ujr bo l3m pipaa and valves uaed. unices tho qmuiiw 
anaogOBMBto within tho cloeet baun uo propooT Mn- 
MmelMl— thai in, m that the wnt^r aball «|iT««d OT«r th« 
wbola oorfaM of the hMiti— that the basin rannot he 
agp o et ad to bo kept olnn. Then an many mMhoda ia- 
TOBtod bf vaiioua maaafacbmn let nran^iuiir thia moit 
inportanl pofat, and moat ctf them are gvnenwy affeetiiro 
If propwj y att«d. and. ta a great m«Mur«- Um nspoaafbUll; 
oflUivulrTCt npoa the worlman'* judgment uoofertiOB 
and fittian; np. 

The fint intmdturd waa tho fluted oyvtcr-AiU pattoa, 
Mst the old loadan apnador, cut to tho abapa of natf an 
aUipaa ; at olhrr timeo to the ihapa of m saioieirDle, as 
diown at Fig. M [«• Oia eloaot Uaina ta Flga. 490, 491, 
(W, see. in.y. aft«r lUo cmm t&to uw tho flat 



viwtical iJcrt. MMuUni; iho v-ntrr MpiTHiing ronnd the pta: 
thrn the enpper nimulrr, tiimvd over ; Uicti tfaa faa wili^| 
thn long (wrew; uim tho fan, nut and wnioti. Fig. M^H 
but now naHc out of lUtr. 

After thJB ihe flu»H tim, which allowod tlie wmttx to r«a 
out in na&H utrpsmB, fta «bowa at R, ^^r ^^t 'I'l ^^ 
hast, ucd not Irr&ht— fot I muddcrltthe hmt ^fa iha bn 
or lipped flDnhia^-rim. u shown at K. Fig. M7. alto at B, 
Fig. &tS. Th<vr hnidna are a sreot inqnOTwmaA, aad 
nMUMS coimidvrablo adiantaffii uxtr thoae roq niii nn ll* 
load or copper cpnadw, tmwmoch as if th« water foj^fy k 




tia, i». 

plMtlfnl (u ol conrse it ahonld be), tha baste win to 
thoruushly wa.ih«d, as shown at Fix. 6t9,aaA caadidly, 
I (nil tonw Ihc wont of any better doMt. P(f, 413^ at 
C. illuMratos a bamn fitted with a eepfMr fpir^ff, h« 
which is abo lUdo with fluh rima. 




Pl<i. MT. 

If you Bgola examine (be faarfii* Hg. U7, it win 
oasfly oheerved flat tho wator oomln; &an Iba tm 
lippwl-rJiB Mods a thin Inyvr of wator eom^Mtly e^w 
the MBpfac* of Iho baidn, and that this layw biaimn «•• 
nmtiatKd. It k nvr aaar to asiinat* um rmht» af tlii 
haxin when yon eonnder 1^1 at the pafat of iLo In thi 
wflt«r)ii !!□. 1b thtdmcM, and that u It dasDonda la 
the soil IK likelr to bo it grndimlly cmnaatnttoa to a 
nctm L>r jin., and finally to |ia. Dnlngr iba laM t aifc a 
tiimilK* I b«vu fitted tip a f[n«t Btinibw of tbia kind, aai 
har« found tliem inratia^y to act iu tba way bat 
doaodbed. 



Uppcd Dntln. 

This in ihown at Vig. &tS. It >■ ■ baio]) baviaca 
whioh throw* bank tM water from the front of ^t 
and upom the spot where tba soil b Ukcljr (o etain lbs bnA 
part of tho dooel bwdn, but thto bassn bBotmHlaal 
drauld like to M« it : tba boOow bolow Iba Up 
filled up so that it oo<jd not looouo a dirt i«a«iw. 
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Oasins and Traps In One PJece. 

fWriiiHj: that there Km Himn htmdrBda of doMU that miglit 
be ftDd us inolodei in this titl* now in tlui mnrkrn, I shall 
anlj hrins two or Hiree of the oKMit pntminmt hi-.tnTc joiir 
nonoe. ng. 413 rvpTMoata me «{, U not abogtutcly, the 
ftnt made, aad ia a T«ry good ono for the rutaeii thai the 




ru>. Ma 



bamn U m oonstrucUid that thcrr is nlwn>-« n \aypT of water 
for the aail to drop into, which t« a trrcnt extent tends to 
fonnt tJte iwauaHiUtiuo vf aotl «n tho bnaia. Fig. J)£0 ia 




a hind of lip-trep b*i«in. E i* a diafihromn which dipa 
inta the watra*, D, and <ri fantii a Vfrr "ompart trap ; A 
b the eupplj valve fiird upmi a flmr l>r.i<'kc'l or framo i K 
ia tb« ONUMoting pipe fmm the baain to the rain. 




FortheM cl(w>l« and trapsla one piece, also mv Ti)("- ^SA. 
fijS, 676, in. I l.old tMt eTCTy tune a watrr-okwot la 
fluahad, it ahonld V in sueh a Rianner th.at ihn infloiving 
wnter triU Tim. and for a moment, etanil full bore tA 
afadut'lin. to Gill, up th« inlet or ilip pip^'. und ehove the 
nuiraul wntcr linr in thp tmp. Tlii» in Bum to rmptr the 
basin and trap of Ihtiir conUalo. and will well fulfil tho 
all -important porpeae of fluatunstho dnunn pttij tima 
that tho mppj b> the dow-t la brooxht into action. 
To oompaa* thn dodFed ohject, -we mnat hare aU tiapa 
and flttsiga in aoooidnnce. 



Th« Carmlchael Closet. 

Far tho DlnstTalion of aUDh a clnaet, nrttv tn Tig- G(l. 
ThieiaBochaa'ahatunand tmpvith natrr auppl; spmdiv 
combined with apudal fliuhing jet. The comUnatloa 
eomnlolo tn Imown as Bnohsn'e Fatent "Cumlchael" 
vaah.dcwa aooMaibla cloaeL Thi« gcDtlninii.n, wlin u a 
Sootnh plumber, haa after manjr jnn' wtvking, brought 
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out what tnaj he called the acme ef hopper clc«et>. 
The wativ c.nura at tho UiUil ann, when a i>uTti«m of it 
paMce dinK'tlr out Ihrougb the jet tube 1. The water 
jet thcR.'b)' pcoduc.^ aulcnerKee and eende oS the paper 
uid fueee, when the rat ei the wnlar ia Indnoed bf 
the apmndsr to fluah round eaeh aide of tba baain to I ta front, 
when the wliole body of the water then nuhing down Bile 
up Iha mouttt or vntnuice dde of Uui trap, and «a tliu level 
of Uie water within the txap la eera to nae In the li«m aa 
high a> the di>tt«d lino. With the Buohan jet praperly 
dinotdd, eo at Jfi, Tig. 661, or by the u«e of the 1»«m flap 
i|ncader, the leU maj, like dirt Wer« n bmom, lie swept 
awa^ midsr (be throat of tho trap u shown by the arrow. 



Household Closet. (Direct Action Closet.) 

Thla b ahottn on the left band Hide of Vig. h.%2. The 
advantage elalinod la that the wattr in tlic trap tnateti up 
to the bottom ef the haidii, whldi boinjc of a idiixt cliaracteri 
them hi net much length of pipe U> bveoine foulod on tho 
inlet aide of the tr»p. This eloiet ia a rvij good, aimple, 
and liMxpenatve aorvantH' eleeot. 

8razl«r It Sons' Direct Action Cloaet. 

Thia doBct ia shown on tho ri|{ht hand inde of ^ff. MZ| 
and ii4u«h haa oonM under mr notiiee einoe wtittng em 
Ward'a eleaet. Bnuiar'* oleaet UTCBtOated, and la down 
devated. and acnnred npoa a Uoell, and ia erroiTtldnv that 
can be ^eoirad for a aervanta* deael if pnparly fituhed 
with water. 



Rv. Ui b dnplr & tUxA-'nln, hvrinK thr^ lemr end 
bofUiMud osat fi, tlieiMt boa^ hingud ttt thn Imrk in 
PUB * rninMf l&rt it will bll mWnt 1 Sn, at the froat wiUi 
BtoMuni. Ob ritUa^ down upon tbf K«t, the atud or cpur 
F obbuiw aa «xb« ptwMiru upun the end erf the lovor, uiil 
brintpi up tbB ollior nul N, uuil witli it the valve B.ultha 
Mail (it th* N^rolator O. vtii-u tim water ruua voutinuallr 
ttnlcM il M flttrd wiih k waat«-[anva&tiDg rain, ■■ 
doMrilied and Ului^utod »t Fig«. Ml, MX, M3, 604, Ao. 
SbovU tfaia mt bo fittod «ith ■ wnatp-pivreDtiu v«Jv«, it 
!■ ofUn dMii«U» to fit tli« dith and poll Q. ao that it inajr 
k* uaad ta fltufa dnrinf the tiaif thi- cliMct is Mti^ uaed : 
hot tha tuindla miMt he f)f itie slotud kind, to aliow 
Dm bi«r to rits widMut ibo hauiUo i*r puU. Soc U B, 
Flf.SU. 



FI^. 6S4 !b a nrat'acticn tsIto aamewfiat Miiular I0 1 
d4W><Tib(<il xl-orr, Wt ia fixed opoo tba baukboawd V, o 
TtiA^ be flstd upon a atron^ riMir {tbe board in <r<m.t t 
oloaet awt), ut on a lialf-fnme, n> at ¥lf. HI. 




vnlvD u min that vill nmtintie nnalng aa long aa lb aal I 
» nrrtipind, biit of nonfoe a wa«t»- pwffa » aaj W M*^ I 
ia irhiiii rue the diiih luid pinll Q »>i«"M b* Sxai, at M 
Fi«. SW. 
Id the dugma £^. JUftiailw«iia aeat-sotfaai 




VMkling ralTP. tin aMt of whkb, -whm inia a uJ d »i a u a»fc 
Bnl ahula ofl the inlet vatn D, then omim F. lot m ni^r 
troia the seal, tb« «al«« D omm and tbe valr* T ^1^ 
eloaiia aftar a giv«a tin*, m that to a ontein «zWi tb * 
a wa«t«-pnventar. The U"i*t II ahovM wort thwft • 
■lotted pnll, ■■ shown at R U 9, an that (ha ]mmi 
bn allo«^ toiiae arithoiit llw pwUne np of tha m 
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Sant-aotlon Pan Ctosots. 

For thU refer to Vifr. f>M. All Ihut ii roqnirod in tbia is 

tba ordiiuir}' luirur ltii)rtbi-'Uixl and Uie irtundjird Bddnl, m 

, U tt ; tliu iaofieuritlnl wiUi'iiit tliimirlit. It U nxRnMlinffljr 

I Lad, iuBjuiuuh an tin? at[ipvr pun niniuii!! upcn during thp 

LiiiiM tbftt the cli>wt IB ill lint.-, — ttie wuU'T bratitf sllDWud to 

I oontiiinaUj durtug tlic tuuo tivt vlosci u ia ujm. 



rta.su. 

71^. 5H IHiulntH CoomoB'a Pataat SMi-ution Walar 

I WhM PlWMHtilig Cloart Valvs, and, u majr Iw mhiii, ia 

IwoABd tram the «cid of the lever u at F ; for fnrther 

ItmittiCfawi aw tiie paiticiilan their dclincatod. {.I'm wr 

fiff. 061 for Saat-sotiim viUi Ciatcnt.] 

Dooractlon Water Closets 

nun am a gr*at vnrintf of tnclhndB for flttiog ilcw- 
aclion eloaita ; but in pnint of fnnt, ttii>iif;h mmiy ptmnUin 
naka a gnat ftuw wnem flxluir th<nu, xhatv ia wry little 
mora lo bo atndied than la filing a weM actios uloaet, and 
il wiU U naiify aom that dllwr taar be Bttod to thvothn. 
Fig. &57 {Uuatntc* a <ntj aimpk metlwd «f oonaeotiiig the 



.Q 



rni. NT. 

door A lo (ho «nnk Q, vliirh crsnh ia in lla turn oou- 
■Mlod to tli» «otta|<«-VAln^ D ; tliia valTe nuy V) fixod 
aa ihowo, or andor tho elaart-wuit X,, or in alTnixt anjr 
otlier porfUoB. It <rill b« mod Uiit, if the door U pulled 



open from ths oulaiile. ttiat the wire M ■•■ill pull tho cxnnk 
B, vid irvrlc tl)0 vnlvu !U, atid lui Inug ae the dour ie kept 
open will Uie wator ovoliaui* Ui flow, uolcta '^o rstTC ia of 
tn« wuilo-preTeBtinf dceonptjon. Of coutae the valvo cwi 
be titled with a rcgiuator or other Tetardlti^ BuKhaniJim at 
P lo keep It open for ajiy given lime. [Stt I) K, Fig. 603.] 

I ctuuiut uy that 1 aiu much in favour uf doar-antioii 
don>t», Dltli-jua^h flttt.'d in a iMiltary point of ricw, anat' 
aatioD bt'UiK i-liu pn-'fctahle, aod thorewn, wli«ii exorrutinji 
Oontnu-tH iif th-> ii<><ir-n>'tii.n Idadt andoavour to fix an 
ad^ttond pali-up yxlv,\ an it O, Fiff. AS8, which allmra tho 
uaiir of tho oliHet lo floAh tho pan of the oloMt during tho 
time it is in uae i or if the eatm i>nlt in too ina«h ni|xiiun, 
I fix a pull to work the door-volve, at ahown at E Q, Fig. 
Ji67 ; 8, rig. fi6S ; H. f^K- 66% ko, 

Vig. C5A in B dinjrnun at n dvor-rwtiint oluevt with the 
door npc-nin^ inaiiti.'. TtitH atrangoaioat ia i-lfuctcd by 
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B^ag a poller wtwitga tba bop part of the door-fnma or 
lintofof the oooc, Bad whh a aaala ooanootUK tlw dtwr to 
the le««r of the ralvo Q, aa Rhown. Tbio val^-o ii >ba 
prorlded with an extra poll a* at R, and oji addltdaiial 
valve at C D, at tbo valcoa may bo artualod by th« uaeof 
a traadle or pedal aa ut A. 



fiu. Mi. 

Fin. Si9 Uluatrntee aautbi-r door -ac lion ekiact, the door 
uf vhicb may be mailo to opi^ cither iavardly or utit- 
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FormuZ«e relating to flat sweeps, described ivith three area 
of d circle with horizontal extradoa. 

34. Let R be the radius of the arc at the crown, r the 
radius of the arc at 
the spring^g^, e the 
thickness B' K at the 
8pnngings,a the thick- 
ness of the arch at the 
key-stone, 6 the angle 
Aa«, Z the supposed 
angle of rupture, S' 
and Z' the surfaces A S R a' and S d Z R, N' and L' the 
moments of these surfaces with respect to the verticals 
A a and m u, M' and M" the moments of these surges 
with respect to the vertical d q, M'" the moment of the 
surface dhh'l with respect to the vertical dq, F the 
maximum value of the thrust F. The formulae are 

S'=?l^«{2(R+.)-R<«.«}-!|?: 

N'=?^CR+<.)-f(l-oos.»»); 
Z'=r(A+a) (sin.Z— sin.S)— ^-{Z+sin. Zcos. Z) 

V=^ (A+a) (sin.'Z-sin.'^- -^(cos.^fl-cos.'Z) 

M'=(B-r+r8in. Z) S'-N'; 
M"=rsin. Z . Z'-L' ; M'"=a' sm. »Z 
/ (A+g)— rcos.Z a cos. 
I 2 
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CLOSET VALVES. 



full of wftt«r, i.t., bctwomD, H, A, V. At., V to l« the 
inlvt. Mid A the ontlM ; Ihea poll np tbo epindle P of tlw 
tnp dinjihragro B ; thw, bjreuoa thai ihe water U between 
til" cwii ili.-it^ra^tui will, M to Bpeok, niok up the other 
diiii'liniKm D. Uii^iby upeninK tho valve Bttacbcd, wh«n of 
ooarK', Kutfir will run t« ltd w.C. ; but \>y nmoon ihat there 
U a aiaall hole F in (lie iKittam diaphrnKm, and that thu 
diupIimKitihaaa weight « L, thf wjit*r will run up through 
thfi holt f, Aad allow the dlaphmgro D wiili thif vulvn 8 
to di3iu.iaid kIowIt, and a^ln cover the wntin^ ; this ha]i> 

bciiifc h<'ld ap Tlio hutlum diaphratnu aui be steadied 
inwt flutti-nnfr W «-Drl(iiiff it with a s(>iudl« aiii bridge or 
gdflbMi and ujlindcT, v H utttwu at L, Fij;. 63S. 



with thb BtMOm, HA MAtt«r ia whatever puation it vaay be 
Bxed. This it din^ to thn fact that the induci>d ciiiwrtt hna 
yrrnnt liiHiii'iint) uvur llie vnive r<>gnrdin(r lU diudnjf. 

Thin valve mny be hod fitted with rcTjfuiatorK. ae at D D, 
Fif , 53A, or may bo flttod wllh the vrdtoaij bcllowa n^* 
latw.io. 



SIngI* and After-riush Wator-waate PreventePB. 

Lambert'* thIww ^k aiho nuido to g^ve Biriglp ond after* 
fluih suK>liei of water n» rotiuirod. Ftjc. 603, on the left- 
hmid siiu tlluatntda tb« vidvo uuttlc aa a mvigh fliiih 



Fi*. HI 



SopfMae ndi an actkn to hara lakra place, and drop the 
r, Ae top disi^inigin will fall and eeud uui vmcr trm 
the diapIinfiM thioiiarh the uuall aiid siwi-le 
relief -T»lvti E, whirh on<>ii* d.jwijiri»rd ; the arrowB iudi> 
o»te tho direetjnn in wJiioh tho wntur rashee during the 
lime thii valve ia In lotion— )v., during the upwaM or 
duwiiward motiOD. I maj' add that thla valve will oloM 



valve, and that on tha riffht>haiid nde betli Btorle and 
aftnr Aiinh, vix , that on pullinic op the handle a diatinct 
fliub of tvo calloiin ia obUiinnblr. out no mors ; but whui 
jou let fell the pull, another dijrtiii<^ f!u*h ut two [cr other 
roffolatod oukntity) fialloiii it obtajn^il. 

Foi aiarie and aftor-Aiwh double valve watei wsirte pr^ 
nnton, w» Pf^ 010, D33, «24, HI, 613. SSI, 603, £e. 
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Common a Valv4 Wast«-Prev«nt«p. 

FIff. SM illnrtntM ■ wiutf>-prcveatni|rM«t-witingdoaM. 
After wliftt hM hem vspUinnl. tho parta will 



■^n^BHfS^Artn 



be nvdiljr 
On Adfnmag tba nA'ol the kT«t F, It fltat 




rw Ki. 



oloM* tho larsA T&Ive iMuUni; fvon th* alr-i&UBber P to 
tba baciii (or Uw auall wive (lum ili« mpplj-pluo] ; it nsxt 

rm K null i«lra bom tbe tu^n Hupiily. WbUik alUnra 
VBier tmder gna* praaitrv k> cuur the b«Il or ur> 
abaciber, wlun it covapntmw iIm kit willuD, and, m to 




rui.Mi. 



rLk, beeMDoa faQ. Now bJn tbe 
lM«r, akd aHaw tbo mbbU 



w p rc w Mi w fiB Aa rai td 

nilcrt vkItc ta i Inia (mI 

tbe larpi'valfw to opoD, the eea]im»il ur witlmi tk> tl^ 

dtfun tier win than loaoaoatBU tfas «>i«t Umutcb U*l 




h>. 

«Klre and inio the doMC tnam. Ifata tralr* ia *aj mm 
uKd aboat the ndichbaiuliuod of Briitfatoa. H^ 
aMng.«0.] 

Twin CIomU: also Fixing and Wlrinf aowti. 

A n in vu e* ta Via, 456 wiU rhaw Uio tatpm and 
ba Oxod to twin Joatta, and Fig- 666 illMrtiaf ilw 
do«t. aa fiud. at CHILDREN. ADWTS. 
clowt* uv ■upplicd with WMtcr tlmru^ 
■utimer^til vklna, Itvm tbe ciatem abcnv. 
valve* are lunJ thnr uv yrramlly artiisUtl lif 
dtiwimwipjiei wire, CW, itii. in iUaJiii.-ttT. aJial bj 
of the cnukka B A. ; aW> ll«o ball Ipx? 1>. abick 
ita Duue implies aa a lerer, ki i-liajiin- tbs diianlfaa 
wire, aad aa a wd^t ta hnnig uj> tltv wire, mm 
tboM) cloMta it nui* not ba ovMrloolccd tbitf U ia awMU 
allkiaww, without tfxofptMw. to fix th^ over a imp* Jl 
aaED, If , fitted with a jgood overflow pipe. 



e«fldln£ or Setting Cloaeta. 

Though to mm» Bxpcthaood haada in tbo tnd* 
appear ■uperflaooai ibii aetMaary to n-wiad dw 
ouat that It u rdtj raqaMte to «■• gmal f^ara wImm 
down, or aa it iabetue knows in tbo tndf, wbaa MCttof t^ 






m 



na. 



CLOSET VALVES. 



286 



doaet, M that, irlien tirmwinp it to tho flonr, Uio bottoma 
of tbL- Unpi uii lend work arc wrll |iuLDt<d bcfar* tho putt/ 
U appUcil ; klio ihnt tbc do«>t munt br piupcnijr b«ddod on 
good puttj iMfara tho iiurewa an put in. lu tlw unicr port 
uf diagnua AOA ia tliovD & BnuDoh c1(>m4 HxhT oror • 

0-tT«p, Mul thiTM ii kino >h(Mvn the old method of Hiring 
tbfl ormflow of tho mle into tho aide or clinvk of the 
Unp. There am jilamlwn erm tu tlii» inf whet ailopl Uii* 
ntjlo, aud I tliink thut thejr ato in thin piiiut iki^idcdljr 
in eirar U flxad for pfnuancnt wurk. 

Fig. MO fa • diagmn of a pan cliwut u fixc^ arcr • 

O-tnp- ''^ Undot eloMt I nave loog iniioi> condomuKd, 
but •■ ilirn.- iki« tlkoiijuutda uf pltmbcrn who think chthiT- 
wiM, uid will ituoat an fixinif Ihv uld pau-thiwi, I, an 
before aUtod, dMOi it altnufie a, uuittcT o( duly co BppTm> 
QiWB in tlw inda to deaciribv thi- pruper ittuttiud »l nxiujc 
tlkpin, Same at mj roMliTa v-iii pmhiblj nuiro euly n> 
cof^tune %hi» diaKram undct tliv litis uf "wJmd olwot," 
wkidi mewM th*t the taItu in tho diit4>m ji nctuaMl In* (ho 
uw ol A win C W (cIoMt-win?.) Tht> i:t<iU.'r» ahijuld li« 
lined wtt^ filb., or, better atilL tlb. U«il. tuid lijc riivM 
Bxod om • aerrioe-box ivoptrrly wired. 



WiHng and Cranking CIcseta. 

Tbo bukt Bif'thod of dointf tJiui In to fti the crankii m thnt 
tbey najr tiull in n Unr (mi' wilti vai'h uttii-r. Uae RJrJu 
CTUtkCi St A, I^> 6CS, for I'liaufriuif lioriiutitol dirc^ctivnii, 
MM aW mt B, Fig. (66, and upri|()it vmtiiin W X, l-'i^. £<!', 
fordMnginK tlM pnU-lino ftutn ft IioTizunttil la a p(«^ii- 
dlnilar, ■< £awn ftt. A, Hif. '>a>'< aiiiI r)a.^. 





P>g. H7. 



P<u. E<.S. 



Fi(f. 66D uliawv tbn mMhod «f fixinc cninbi to a [Uin- 
ckapt witbinit tbn luw of a ado orank, And wliich friT*" 
mdoltAudod motion. 1* in where the power in HpiJicd 
ftoD lb* lersr of ibo oonialnor, uid Wtheend worldnfrtho 
■weUbL It will nry rcftdil}* be Mon that if j\tu pull up 
the firat <mnk at A, that Ihi* jMwor will be oommunicotod 
tu tlisl oofPHpundin^ ]iotnt nf ttin Hocond ratink C, and 
aSivt whfttenir ia at Ibri'iid of the wire W. Nawmmjoae 
JIM cannul gu in a atnixht tine with tho wim W, but nu«o 
• waU to lUUB thrauf h, an at Q. FiK' ATO, jtuu mniit, iindrr 
tb»e circiuMtMi<!<a, ooaucct the win W, Vig. S<>0, to N. 
Fig. &'0. In Uiia oaM Uk orank i* ahown Iv work back or 





Tta. £M 



with oreaud wim, whieb aUows the wiiv N lo n-ark 
doNO up aitatniA the wall H. Here uotiiv the diSerenci- 
with too (tank H. V H, iw it in now lixrd, throwa tlie 
win F at Inut tfin. avajr fnna tfaa vaU, ane* is a okor 



indimtian that the per*on who Axed it did not know hia 
buidncvw. 

Thp ]>n>pcr way lo fti tba font of this crank ta lowu 
doini lit about S, an thiit thr wiru may pull fnnii aliove tba 
riTot Unu or aUjut T, which woald ihruw tlio trunk lo work 
bacltwank aa at K J 1, wid tbua aUcw tlui wim to ootne 
near tha wall. 

Br turning Fig. j'o ujwido dnwn, and joimng F oa to] 
P. rig. &til*, the whi>lo uf ib» worli :ntj be TovwMd. Than 
h, pitll at H, and you actual* W, Fig. fiS9, and by 1 

¥iil. 6« uprida down, you at onoa ««! an onvhead i ^ 

or in other word^ ptOl tli« win, aod yon artuate W. 
The abovn t* the incttiud of AxIdr cradta to the bottom of 

{'oiata iir cciUnpi, and will aiuw«r in ■itiiati'nM where tmll 
l»ara cannot be empluy«d. Of ooutw, in initbiiKwi ■« 




Vtu. &:a 



kcro den^rfbed, a weight nnat be fixed on tho win V to 
draw the win baak, or a ehoak>«prinff may be enplayad. 

lo the aelaeUcMi of eranfca It in alwraya neeeaMry io ace 
that ihey are noi put together with un iron rivet ; ihey 
munt U.' bruns and wurk loiMCdy. 

If bv any vliiuiuv Oiuy hara beooma cldnrKod up uad ttifl 
throu>;h the u«e uf oal, pluee them otfer a niodenle Krv aud i 
■o bum out thft oil ; but i>nnember that if yon put tbta ^ 
over tMi hot a fiio you will muac probably melt tfao riret. 

WtHng Closote, Fixing Regulator Cloteta. 

Tho firtt thing after harinir rtin (lie minka ia tu do tha 
wiring. It ii a eeij general thtn^ with good tradnut]«a>{ 
to flx the wirea a* tbev procml with thcr cnuika, and in 
many caaca it Is. no doubt, an odvuntaKR. 

Btforv Biteiu{>ting to lis a length of wire, flrwt Mcuto 
one cud to a uail or uiiy other fixture, niid with the plii-ra 
nlntoh tbt> w>n> iu> niuoh aa poMibU, thrti la, without 
iniuring the wire. It will, of miirw. tie undnntaiiil that a 
Mir of good eaCting ptien are iDdiajiniiialilr. Wlim at 
thka work nyaeU, I alwaya nse tvn paitm (>ni> for huldinx 
tho wire UMT the link, and the olhnr fi>r twttlinK the win. 
A Tviy little pructiLHi will toauh Tou the extent of teaaioa 
tu put in iIm] wiro whan atnti^iing it. The Pllen an 
■hnwn nt Fig. tlM, 

Wlieii maUng the Unfca, •!« Uiat tha oad of the wira 
uaed to Cwiat round tbo main wire la traly tnfned. uid aarh 
turn tnio with the ntlier. cnttinv off the end doaa up to 
tho twist, u ahown nt P. Fiir. i'6. Do not letTo It ia tiia 
alovenly ntaouer abown at W 0, &«.. Fig. MS. 

P 
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Tarlb I. — Semicircular arches in which the exlrados is parallel 
to the inirados. 
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inetbad for tetUnft the irfRauj of ttie water fliuliiov is to 
diy tho b«an l^ partinlly upiniintf tho ul(Mol-varv« or 
Ovi^KT pan, nml tli-cn poiiitinK the h»*ai oil trrrr with ■ 
pMdccMkt oi iiliinit-cr'n s^il; tlivii, ill the ofdinarj ■naiiiii>r, 
pall tm Uie niuidl-> of the clo«ft, and If ntijr pttrt of Lhe 
ouin u qM elMuiuil. the flu^Uu^r In ii>ut perfect. 

In order U> avuiil iuih > cuuiin^f'-utiy. it ia neoMurr. 
ftrrt of (lU, to huvp & i>iu]iuT-Biz<.il pipe anil VBlru, and by 
«U mrauiv do nut moke ui,r vtry iJiurp beads (ir u lot of 
InopboB. Wfam nu >n> w) <iir<'uiiisUii]i>t>il ihiit joii ure 
ffMBpdled to ban Draacli JoinUi, you should always miLko 
flifKa at tbeewdest pcMtible angle, 

Bj adberins to tAe foUovriuj^ iu&Lniotliiiu (wUcli will, 
Jb nwat oaHca, De fouuil a very ^uod norkible table), a vt^ry 
foclual SuhK mny Ix) rfUod upuu for a ijoset supply. 
I thu litatl ot wau-r t» 6Jt.. lup a I^iii. /nll-uv</ rah-e 
'wiOk Um Mne-uzod p«p« : bnt vhen iho pipo ha«tAbe 
flfrwi hi • horisoDtal din>Fti«u, in nil rttmtt wm then^xt 
^20 lsi!B«r to allow fur friction. Whi'D tha h«ad ot wat«r 
b boLwMiu 6ft. aiid 30ft., UM Itln. full-way mJtti uud 
pjpe ; thoxt^h it ibo pipe ruiui irotu Tfc. horiauiital, uhu 
llui. pJix: t« alluw fur iiiuiivn. A^rain, aliould thv Ltnd 
M wiiUt b* from IwtvfWni 'Ml. and (JWt., tuw a lin. ; niul, 
ia nj-«pbuc(t, nothing leM than a lin. rriltYi nhWd be 
HMd, althoog^i Is caaoa where the height in tmm (iof I. to 
Mtfl.. a }in. pipe may be nied ; but larger, Hcv>ordiiii; to 
whatCTcr tt-ujtlh uf hoi^rootal pipe thcro may be. A 
■haip bend wQl tviard cLe flow of watrr to at v^nt half ; 
Ta*» malm tho benda a« oa«y an you ran. Pcrf»it 
felao d^pnniLi, lo a ttry gn<t «xt«nt, upon the 
rIoMt-hMD xmA. 
In my (Mtunation. Sharo'ti mttrm, whii-h T have before 
ikoD <if. and known h Uie ttiuhinic rim, ia the bcwt. Iti 
jiijr tliia ba«b, carv uliould bo takon to prevent any dirt 
vthvr fornan iiuittcr getting iut« tli« rim, a« jt will 
t tbA watfT iMuuiintit all trrtr tho bduiu, and oonae- 
IoBT« it OB.\y ]iartiiilly dcexmd. 



StPVonU' CtosoU Upetftlrs. 

l_AtM tf Bopftr Chttu and Water Suppfy, Strvmti' CSotfU, 
Afifwff a/, f<.J 

Vma kMoUafyMfatof Ti»w, and awnmlng alweya that 

m fnpttlf in>li«d, Ihvra olowta, aa ahown at Fig. 

o., an vvrj good, and m tluq« am not anv worlciiiff 

rerlaating : all that w nqnimd i« a grod trap and 

or a ontL-urn. <ir baIloan-alMp*d btwin (Sharp's 

a) . I dpprn it )ir«t to fix tbnw Iianns oveit a proprrtp 

•otad lead tmn, if fixed as ahown In tlM dia^iTani. 

I pnforable, that ia, vhan praotk«hla, to fluah the«e 

ihroim'h a Mrrioo-box or nnall waata-prcTiaitiiiK 

, fcaving a llin. o^ I}in. tond jiipp ; but whi^ tht* u 

t aaiily pnftinahlt^ it ia bmt towurk ftrim dmrjrd pipM. 

I audi «■•■• tho vbIto in hiwt Bttrd with a n-fpilutitr, ha 

I at K, Fig. bU, bIbo at Fiir>. li&O and A4&, &r. , m thai 

( will be istpoanblo to got a Ina miantity than about two or 
gnOona each tima tho handle in pnl1(<il. Tbo part* 
tltia W.O. an aafoUowa- A, ITifr. 574iathndo«et-pan, 
tha laadcn trap — in thia oaaa it abiftild bi a l«adm 
baivnan it in tlxnl ahoro tho h.-ummiriit floor- 
■nd mrairaa to bo connixTtrd with wilder to the 
ppo 8. In all caam with thin kind of -vork it is abao- 
■wiy aCMMary that tho trap, aa above ataU-d, iliould tw 
[leu, aa all jointa hetorMn IM tnp and the draina to ba 
^ahonkl baMMnvd,beaatia«if thptnpuaf eorthon- 
tho Hrrt Joint baa to be maale ot putty, aiul auoh 
.owiag to th» Tariatloa of bomperaiuie. areaubject to 
Ipanaloo or oootnoUon aa tho oaae may he, and wlum it 
(«ip|M-(if '•> '"• c^IrK'tiun. tlwy owHiwirily cc«m; to lie air- 



tight. ia the doM^t aup)>l¥, D an tTndarhBy'a doiet' 
valve, {thL» ia fully cjtplalcvd under thcr head of Cloaet 
Flubhiiig,) E tli« rc^ntur, which allowa the lover to fall 
only slowly, tlwrflby prsveatiog it irvm cloaing MudtUtuly, 



^^y 



'V 



TO" 



u u 



no. 614. 



Aoothet «ff«ot Jit, that whilst the l«rai ia ittetaiiag, waln- 
ia oontinuBUy running throtifth th» anftplf valrt 0, which 
wh«-n tued in covJnnEtian with cither rai-ve or pan-oloaeu, 
is known oh the aner-fliuh. 



CloMt Basins with two Supply lnl«t«. 

Thin oi<Mct ilk mndo by Boatcll. Tho waUjr aupply ia dp- 
liircMd thrriu^b a Icind of lirp<<rhii>^ five* Q, i\g. &7fi, 
whieh iamndii by iHOiding niiind a plcca of lin. to IJIn. 
I«sd pipot and ntHking a hninch joint off the main lupply 



W 



^B 



I 



Pto. KK 



pipe n* Antra at Q, Tig. 576. The cloaot ilad* la aimllor In 
make U> that aIiuwii at Fig. i\% and nordi no further 
oonunnnt. 

Thia ohMot ia fixed like all othma of thia ebiaa, M>d ia 
donr Iiy dmnly opt-nlnr the jiipa mifflnimUy widf to admit 
the tmnh of thu haaiu, ai ihoim al L, u'hi<-'h i> bwJded 
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Tablb II. — Semicircular arches with parallel extradot. — Table 
of the thickness 0/ the piers. 



Value of 
thentto 


Ratio — of the thiclmCM of the pien to the radiut of iutn- 

r 

doi at a Amctioii at the ratio ^ of ndiiu to the height of 


f 


the pien. (For tttict eqmlihrinm.) 


200 


-2-35621 + ^/(5-5517^ + l-7907^ +0-9182) 


1-90 


-2-04491 + V(4-2021 ^ + l-3240l +0-7988) 


1-80 


-1-7593^ + V (3-0951-^+0-93681 +0-6S56) 


1-70 


-1-4844^ + ■/ (2-2034 ^+0-6933 1 +0-5785) 
h ir h 


1-60 


-1-22521+ ^(l-5012^+0-3775^ +0-4775) 


1-59 


-1-2001-^ + ^(1-4404^^+0-35664 +0-4677) 

A A A 


1-58 


-I-1752I + v' (1-3812 ^+0-3361 ~ +0-4580) 

A A A 


1-57 


-1-1513^ + -/ (1-3255 ^ +0-3151 4 + 04487) 

W Or h 


1-56 


-1-1261 ^ + V (1-2677 [^ +0-29661 +04388) 
A A^ A 


1-55 


-I-IOI5I + V' (1-2133 ^+0-2783^ +0-4293) 

A A^ A 


1-54 


-I-O772I + V (1-1605^+0-26031 +0-4198) 

A A A 


1-53 


-r053ll + :v' (1-1091 ^+0-2428l +0-4104) 

A A* A 


1-52 


-1-0292-^+ a/ (1-0592 [^+0-2224! +0-4011) 

A A* A 


1-51 


-I-OO73I + ^(1-0146^+0-2056^+0-3918) 

A a' A 


1-60 


-0-9817 ^ + V* (0-9638 ^ +019371 +0-3826) 
A a' A 


1-49 


-0-95831 + V (0-9184 I? +0-16841 +0-3735) 
A A A 


1-48 


-0-9349 4 + -/ (0-8741 !f+0-l6594 +03644) 

A a' A 
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CLOSET SER^^CE BOXES AXD VAUTIS. 



Introduction. 

Plimlen cannot nirn tm miir.li ntumtion to the tharongh 
flmhfai^ of clMcta, for upon thin point, to n r*i7 gnU, »• 
tmtt ilependa tlut hokltti of tJ^ pooncr cIom hoOMii. It aa 
hsppxru, uujitt bj rroTidimoe thua atij-thias diu, thnt them 
bonn U9 Bat ptntoiad wilh the too lamyUmted npnantiu 
bi ^a watnT-ctoKOt i but, au ttii-> Mintrtcrj'. nra' of Uin wry 
nnplMit Idnd, for the nuon Ih&l Utey mv Uie clintpoit that 
can a> obtained, and good rmi^h nnca often work munh th« 
iMvt ; but even thoM eluaeta rvquiiw, and muat havo, tits 
Dtvpot fluabiiiff, moro to tlion a valro alowrt, b«coiuc tho 
laUar nay han oelj & drtbble into the buin, and llxeti it 
will wurk ; but not nu with thu ijottago cloKr t, whi-iji muif 
ba ocMDplatH in ^ puiuts — vii.. n thuroii^b Huppty nnd 
proper Mxed pipcH, rolvv, &c., wliun all will gu wrll witb- 
one attentwn for j'uun, t'xnfpLmtt' pn>[XT tmibuoiit> no 
auattorto vbai extoil it maj' W uwJ. 

It dften happcDH tliat in tltttn)f up a oIom4 and valviw, 
wlMitlicr It b« oj thu <ni!ttD-pr«V(?nt«r kiad or athnrwifi, 
littlo or no euv i> takea to aalcvt apjuiratu* vbirh nrv 
raitad to tach ulli«r, and wbloh will wurk witII uiifi^ihnr 
whm fixed. Ofu-n a iriutctitvvcuitT friviuK i> tiai Hinit i* 
fixed to an inferior cJu««t iaBiu, mi Uiat tli<: hmx-flt of 
the n^iid flit'Oi at thn waalc pm-pntur is lout an Uie brndn, 
end i-i<r »rM, the rwiUt In dther eoae bcan^ far from 

Hu point tliBt xtiauld be alvayi kept in view is. to got a* 
mnoh ftuhtnt' nffMrt iu> poaaible out of the givMi qnsotit; 
of vMer dwhargncl at «r.h nao nf Uii- fluithin^ ciMcm. w 
that ilie wiit mity be ranon-d fruiu lliii cloout, and aXeo 

• carrii-d aloug the dnin. 
I haTi" for many ycarv piut roodr thinbranehof ourtrado 
naj paitienlal' atndj. I 1Ut« aliio tiiki^o out tnanv patvnbt 
for tnis mnpoae, eamn of vhich I hIhUI ]>luta before you, 
tbowyb I abul not mj which are my invi-uiiuiiH. m thit U 
H DoC « trade oalaloKne. t «ihal1 ahn lay bcfurw you ai\ thoeo 
^P ir«9tlqr <d tout attention, mcJi aa Jennbga', Tvlor'e, Lam- 
^K^bart'ai BouIdiBfr'a, Oueet tc Ckrimce', ftc, ao uutt vou may 
^undn and b« abU to wieet tboae moat auitnblo inr yonr 
l^fpnfUonUr job. (or tbera ate many which will suit ono job 
'' and be totally uuAt for atiotlier, Tho nM «hoo, cprins and 
ronnd nlv*, autl ivrvit)v>bui iirmuin'iiKMtle have alway* 
berai fmai favourim, twuiui« Ihi-y w.lt otand iDnger tlian 
any other Talve, and for ontatD ni'rk -vrill aaeww by far 
tltolleet: hut«T«n thc^M K>T»nKVnii>iil>i liavo b««n wondM*- 
fully improml by the intrndncfion i>( a nonnnd hnt nnd 
idpttoa, oral other time* hy fimply tiilnft the round valre 
over tbo moiiib nt the down yiyio, and niiiTortiDE the oir- 

tpe into a (iphua, by whitih mi-iins It h [mpoMihlo Co get a 
M ginyn quantity at uaeli pull of Ihp bandle, a drridontiun 
whiiw ■hiiulil bi* rnfoivod ill ovory W.C. I itliall iMiruninnRD 
Uila doart W!rviiTi>.bcix work by diwribinff tho ra«thod of 
making the (irdlnary lisd ai-rvuv-box. nod thini Imtd. you 
•t«f> by Ktofi to tliB miiny dttfi-trnt Icindu to bn fcnind in Ilin 
..mcrkcl^ both in Rn;;land and iilinHui, Aftrr tbin botoh t 
dkall give the didomLt valrm for fixing under the cloitot 



Lead Service Boxes and Water-Wa»to 
Pt^ venters. 

Fly. 578 ahnw* Ihn afrriw: h;i» m mndr by thr old w.bocj 

[ llf plninben. It b tbo brat nbapn oxtnnt nnd thn working 

thetwf perfect, if not plamd too far from W.C. Any valve 

I fv dateiB work nay be soldered oa l« thia box, waato pro- 



vvntins or otherwiae. A, Fi^. 67^, ■* thn ordinarr round 
viilvn, fig. hSt, aoldered on the lep of thn b»c ; Dm nUvn 
ahniild bv made with n watar-wuy of not Irm tJiiui 2it).. 
and havu aL liquet three to four uhrfoo-hcnd acrvvi for l»ki»K 
the vidvc auatiug <iS ttiu ring ; Hiv wcijj;ht A ta load turned 




op to 0. nice Cniiih. B l« tho air pipo, th« aire ol which 
Khuuld not be Icea Uiun thu down uipe C, Fis. Ml. The 
sir pipe requirea expUsatioii. fur boJf our eemoe boxes are 
spoiled in aetiou by leaaun of ihi; air pi])e bring made too 
■mall, |[enerally Jin. or Jin. in unei. aa.y the outlet pipe 
0, Fijr. oG?, to oe lin. to Uin, ; the Talro soddenlv opvuM, 
tho bos filial tof^thi^ A-ilh tb(! uir pi;v. th'n xooilonly let 




5», 



riin valvedose, tlie Arofr <if wst«r to gei air tliroiigh a HcnaUcr 
ptpD will be ooniddonblv, bccnuMi this air |»)» w "t tho 
loomout of octdon, charged with water, thwxtiSoctnAiiy pie- 
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Value fff 
thenttio 


Ratio S- of the thickoeu (tf the pien to the ndiui of intn- 

r 


K=K 


dos u ■ fuaction of the ratio ~ of ndiiu to the height of 


*" 


the pien. (For itrict equilibrium.) 


1-28 


-0-5014 .{! +V' (0-2520 ^+0-08011 +0-2738) 


1-27 


-0-4926 X + V (0-2426 ^ +0-0778 ^ +02686) 
h w' A 


1-26 


-0-46151 +V' (0-2130 ^+0-0755-^ +0-2631) 


1-25 


-0-4418 T + V (0-1952 ^ +0-0730 1 +0-2569) 
A A* A 


1-24 


-0-42221 + V (01783^+00713 I +0-2503) 
A a' A 


1-23 


-0-40281 + V(0-1623l!+0-0684.^ +0-2440) 
A A' A 


1-22 


-0-3836.^ + ^ (0-1471 !? +0-0674-^ +0-2377) 
A ft* A 


1-2! 


-0-3645 ^ + V (0-1329 ^ +0-0641 L +0-2303) 
A A* A 


1-20 


-0-8456 1 + ^ (0-1 194 ^ + 0-0614 L +0-2228) 

A A^ A 


1-19 


-0-32681 +V(0-10C8^+0-0600-^ +0-2158) 
A A* A 


1-18 


-0-30821 +^/ (0-0950 l! +0-0581 4 +0-2083) 
A A* A 


117 


-0-2897 ^ + V (0-0840 ^+0-0561 X +0-2004) 
A A'' A 


116 


-0-2714^ +^/ (0-0734^+0-0559.1 +0-1919) 
A A* A 


115 


-0-2533.^ +V {0-0642^+0-05364 +0"I835) 
A A* A 


114 


-0-23631 +-\^ (00554 ^+0-0513.^ +01745) 

A A'' A 


M3 


-0-21751 +V(0-0473^+0-04904 +0-1651) 
A A* A 


1-12 


-0-1998.^ + ^(0-0399^+004671 +01557) 
A A'' A 


111 


-0-1823 4 + v' (00332 1^+00426 - +0-1455) 
A A' A 


1-10 


-0-1649 4 +V (00272 i^ +0-0394 .^+0-1351) 
A A-^ A 



\ 
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fiBl 



•oil pti>c, vATked svor At fii« two mii with the IwuiDf - 
abck. or ilrouurriuidduaunf.tha cutlet pipe A boing pualicd 
thiuugli Uie bnciom and mMati. Tbia pipe slioiJd be bmLt 
onr sgiiDaL tho Mt> na ahuxm al top, vul eoould h*VD ■ oiu - 
qnftHcr Inah hob witluu ens iaak «f tlia bottom of Uw 
okamber, u at 3. This pipe m the rvnl odviinta^ nt ewih 
■ppeKtoe Supi>o*o th» tolct D to be cbuywd with witlflr, 
t£» ftirpip« K. wtiii'li iihuuld bo of thpwimoatxDtu thntof Ike 
down pipi\ and luit Jin. ssrIkiwii. wii! Ukn Uii> air out ut 
the (iuuuUer. mid nf cournu tlic t^hainWr ii>Alk*l with wutcr. 
andoborgen the pipe A, whiuh fliuhcetbe eloecU. Jcc. Stop 
the WBlcr nuiDUix thtvugb thii pipa D, uid, llic w«t«r 
iMuee to overflow tie pipe A, hut will trioklu lewnjf down 
the pipv F, thiMU^h tho kpeitufw B, until the duinilwr H U 
■xKuuled. 

TU» lonn of wwipinK-lxn is ninclc to »Hind hchinj 
OaMngi. Ao. A eqiium Ikik will work jiut aa vretl with the 
down-plpo stMidinir <ip in tiys box. On N, Hg. 098* ^ %■ 
Wa, ud f%. CCI, A, Vig. JC, Ic. 



VALVES FOB CLOSET WORK. 

The Round VaJv«. 

RfT. M2 is the weO-known round «ah-e, u lixnd nt A. 
Fig. OTH, A, Fitf. AW, J. Fiv. (Uft, &o. Thor an moAo with 
ur wiliiuut tiieuieoBO-headm oorowa; eametuncw to ecrow 
uo with It wudivr Uke oouk hceaee, 6o.. but thi* it aot at 
■11 * tftKni viatx, 4« it i« trcntUtounio to anitrjww tham kftor 
■tuiding liv a lon^ tlm^ and nxiuini* a larjni nrew 
wrmch, whkh porliApa is not aJvayi at hiiid. Tiaa nlve 




Tva. tas. 



[in t>*m\y rvpainNl tX wijr time, with a new wn-iluiir, by 

■wiitg. It u M^ to e«t lop-8id«d, by rciiitUTi of au 

IcioBt died air pipa hdiifr Hied : they ure thi^u Ukr>t j 

k«k, bMWUH tho leather dor* aot iit the eentiiig. 

\ If the box u aud« toe light it gele top-tudvd. 

Spring Valves. 

Let nn bow esanine Fifr. i92 and see tho advontoffo* of 
lth«o»»lrM. Al, Fig. 5fla.mTii«t«t« thtktalTO fixed: it 
iATDBtad by Brstnah in tho year IT'8. E i* the 
or valvo, wluoh HitotLid work Iriow on the lever, and i< 
Imiuki to oloM upward n^inst tho smiIiu;, Thie valve 
t i* vatkfd hy the rod L, which naiww throunh the air- 
^ipti, M, and »« ulta^id t.. tln> li-vi-r N, upom the 
^nc-boaid. [8e«C, W. D. B, A, V. E. Vig. fi7l.] OnUiia 
liod then) U a aliofr vt O : tlitK in limply n bmg wirow to 
fadjuattlwlniKiJi ef thn roi\ bi wiit thn xprintr. F. Tho 
|«fiae of the earing P, Fis. 692, i» tn hrrp Hir raivB E ti^bt 
' — I to the wtttuig. Hew, bMTUiK all euniplcto with aii-pipe 
■priaS tU adjitftod, a« thown, ptill the wirv whiuh 



bringH dawn the lever, N. TbU comproMi the upriag, and 
■lli>wH the cod Ui faU, thercfnr openinic Ihn vb1t«. Tbu 
ot coucK, chnrgea the box wiui water, which runs duwn 




Fiu. tss. 

the pipe Q li> r.lnwt. On lettliig ijd ihu wire the viln 
oloam, and ItHivnn the box full at wntur. whirJi in iia tim 
tukvn tjmo to cmpt; ; this (fiven the flitJi of wnirr alter Iha 
handlu b let pn noenuoty Ui liU the rivmt pan or boun. 
TliiB vulvu i» knuwn am the nprinu-vftlv*, and in Urgwlr 
lued for ^daotM whoro tho (nwt is likely to intarfera with 
the wnrkuiK of tho wire, when in wat«r, aa In ihia ouw tho 
win or rod ia only wet when tlie box is full uf wutnr. It 
is a niendid vabe. On xvttardag to llio siirinK vnlro Vig. 
ASS, ft will be Men that thi* baa a Mlniinrr formtxl on tho 
inlot N. For T«pairiniv tbi" vnUv, fiiwt dLvoiuioci the rod 
and allng titf spriiig-biiiinl. Kip. fi'Ji. and llioaoreimion box 
and re-leathw. See ihut thu Kprinir i« suffioiMitlj rtronfc, op 
flx a ui-w oni'. lu lii-n of a uprijifr I have uaod a weiirht 
and pulli^y, wLiuh nurks very well, but the vptlax in bist. 



Tho Shoe Valve. 

Thii i* JllaatratMl at Fif^, 5S4, end alao na Sxod on a 
Mirvinn box in maUm ut B ■•, Tift 592. Thia work* villi a 
baU-IovOT, and ia. I think, ut ImproTcment upon the wgrag 




no. tu. 

ralvr, iiuamaiJi aa It iloM not dopnnd upon n. ipHnK for 
ita closinit acUetu but on Kmritnlidn. It hoatbc fame 
•dvaikta)^ of tlio win htang wit of tho wuU-r u llic iii>riu|; 



w 



THEORT OF 



whea the force exerted by the lower portions is greater 
lliau that by the upper. 



Semdrcular arclus with horizontal extrados. 

30. The formulae relative to these arches are 
K= ^''"'^ ( K>[6-3K-(3-2K>c<».tfJ_( J^ -_J_ \ I (i; 



and 



?=-(K-i.) 



Al-Kr 



Tlic fifMt pves the thrust due to rotation, and the second 
tlie tliickaess e of Uie piers. 

And G=r» (16391. K'-* 1 5206) (3), which gives the 
thrust due to the maximum of sliding. As an example, 
let us find llie thickness of the abutments of an arch 
with an horizontal extrados, where the radius of intrados 
19 r = GS6 feet, and radius R=7-54 feet, and the height 
of tJie piers A = 984 feet. 

We shall have K= ?=^ = 115, and we might 

assume the angle of rupture &^6QP and find the corres- 
ponding value of F. and then make tf= 01° and find the 
corresponding value of F by means of ixjuation (1), and 
proceed in the tiamc manner an at pages 55 and 56, until 
we found the iiiaxinmni value of F; but, by Table HI. 
we see tliat if K = 1 ' 1 5, the corresponding value of the 
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witliin Jul. or jin., m »ho«ni i»t F, FipB. Siil imd uU'J : 
6Ii«D widtT iJ] rwnnd the bottoin ni tho bin« Etnt, ■» at 
H U H H H U, Vigt. Ml atii M3. Hu-ilutt done 
Uiia, take nomo i>a«t«l piper, nnd then Ks tbo piiiur on 
that {Mft oi thn w>lilur wliioh amy he- in tliL- waj- wlkuu 
aoldedn^ round tlio uvnttLt putt cr ride nud ditr Uio top 
of pTcmrBd work. tW will kuvn tho boli«n «oldor dMn 
•adfr** from (pliuhM. Then «o3der wuna, Ont wipo thi? 
top li*lf-wA7 Mid down oDQ Mid«, Ititbli nm-tJy ; Uien 
ntorn to tha top wad vraim up tlin smldi^r aud lliibli fniiii 
lop and dovD idde and ltt»\i: tlui work tuteliuvrti at KK, 
E\«. 6di: yoii wn eitlier ft* tho hnen ru.lvu- irualiDra, J J, 
Fly. 303, before tie aoWaiim do«m uf tlie boioa <tr 
nilutrrriai* ; before id boat in ramo ou«». 



The Box Waste Preventer. (Fig. iSi.) 

ThJ4 in h form of iriiato iHremttr. It ia tlit.' idmplest 
that t know of, and bi, iw will be Men, not a poiutive wrater 
vntde provcBtfT, but piinlaJ, inaamuoh m it alluwa thu water 
nlwsf-s lo niD to a limited «xtant irhaa Uw otoaat valvo la 
opoa. It is inm^j a«|uar» orotliar shaped bos, harinr tlw 
inlet or wiwpiag hoW A, and wkioh ia tlw only inlfft Jnto- 
boi. Thia hnln dionld be nuulo nnnnrdin^ M oiTOumatanoca, 
from jin. tipirardK. Tho njr- pipe n nrtvwunt twupiU|)o»a. it 
iltuouuanur.pipn nrnit an <)|)rrntn)ift)rLhpwireClo work 
throQzli. Thii wire ir of imiiiir. ti» work ihp npiiullo Tilro 
B, ua ia in the ordiiioo' way oonnrctcd vith llii: liu31-lov«7. 



no. CM. 

Titta box irill niwwvr for oUier pipw. b« will bo tumoftor 
irritton upon. F u tho down pipe to W.C. Tht- mode of 
SziriRlbiiiboxiii. — finit, tafis toodownpipo tothnhotlomof 
th0 cutgm, If id or icilAoM *a/rf B. UMBsrabrT thia ralvs 
riuold ba a fint*daa« fmitt'im atnitdl* ralrr. if iti«d. a* 
than ia no cbanoo oi iw^lefttherinfc without niittiDs tho 
boK or br Iwriiig a larffo oap and aorrw to get at it. Ntxt, 
take the box and air-plp« (wmpltto, and putthe viiv' throuf^h 
thp air- pips and aouar aomr ovpf vairr lo botli>m at niatfm, 
and if an ina or alale ejabini, mi-ivvr Ltin Iiil iluvn to^-Lher 
—that la, the bottom of boi and Ui« ralvn; afti-r whiuh 
KiAer the bos thoreto; mnmibrr b> Ux Kimr b«nwn papvc 
nndrr tlic Irnd to kivp thr hciit from llu! iron or atato. Tbo 
MctixD of thi.1 box ii IW (.■lloiTf Ilnvititr thi- lot Wl bm ri n p j 
In the bullmn of llin ciatfTii. the lioK miutt fill tliroitjfh tho 

hole A- Stj thu takna onu iiiiiiutc- Thm pull the ralt« 
t^ niul thin watrr run« throuKl^ and flnahn ihi'iJiMrt. (But 
auMCDBthinrnli I! not to bo witliiii (Iw bm. but a oo«k or mm 
flnM on a pitn Irlow it will itiuwi-T tlio aaiiw putpoae.) 
fUiul thn Ttiyr and th« boa rdiUa. Km|> the ralro optn, 
anrf tmlf tko llmitod qnantitr of water «*n pais throug4i 
ibo hole into tho box and tAiangh the valvo. Fifr- f>^^ 



miiatmln tbo box niuto preventer miwlc rooad, and 1 
A lop to Msivw on U> tako oat tho tdJw; tbe aii hole i 
inlot hola at bottom are cbarlx afcown 



Ttio ongi«ring Kg. Ml U Hit aerrioe box Csal wtt 

valTv and tor pine eeinplfto, abowfatg it tor ft fmm m fil> 
W.C. in a livid c<i«t(m, A th« valra, S tbaaenrleebox, whU 
■hmtld bo ki'pt ua low aa po^ble in tdalcni D. 



Water Waate Prev«ntflr<«. 

Somi: ii-iiUr compnniftii <-DteTW) the m*" td 
venU-T*. and acoordinKto tbeloenlit^, so jron will 
dltfurtutvaridtiMOBM. Forthianuunnit wtxild boa 
for mo to lllumate and explain th<^n at cunaldermUe Inft^ 
for should I railr irim a donTipttan <>f cmw er twt^ tUt 
work would rimpLj be narfuL to Uiow nho amy lw*i la fa 
[W<'iiAiti«ularwaiat«pr«v«nl«n. But (or aooanAaaaMMi 
t will introdurn to}i'our notioe tk^oelohcMed fni|(l]vah^H 
Hxod at Fig. hO', whirJi ma^ be aumned up aa tkal f^ i 
aitnplo bof'a xnokrr appliiid totbe flat top ot a luou] Tah« 
whinh, when tho wire ia ntdled, «udu np (fae ntn, hoUi fe 
for a minute er so* ana aUowa It to drop off and ■* dow 
Hm nJvo atedinff, of whioh mere will bo aaid when ik»- 
trntiur tho f rugid vbIto In oeetion. SttoetiBua tU* tnffi 
valve le known a« the Ttiton Talre. 

Fixing the Frugal VbIv«. 

Tlie dlnfffaai Fi^. ^^ iUoKtnUcv tlM tMtkod of fair 
the frujralrmJvo ovtr the mouth of a down p^ for mf^ 




rw. 



ine a hopper doact. Whan ftxin^thi^, twaun lofxOai^ 
pipe and 0UT7 it woU above the top at tbe <' ' 
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fixiaff A round valve, m» ot A, Fij;. 67S, orcr tlie aravioo Ixke 
fof giviog tho oflcr fltuK to valvQ clMeCd, ete. 



Ooublo Valve Waste- preventing Service Box fop 
Lead Cisterns. 

"Saw, tumxttf (hat fan have s fnod lend niihtm, 
with Bcrrioo bos a&d toIto comp^Iolo and in gnod workiiig 



otIioT to pnvenb wa«t». (Th^ iirat Att^inpt of Ihi* kind, 
1 insT mentioB, la iae to the? anulenV minikH. fir v^ nrad 
Uuit tii'ey itiiiW oQt their holy water with n kind of viute- 
preventer, th« dtle o1 which was the Luitral I'mt, I hnTo 
mode one I'xikoUj like thaw of tha Middle Aitm, and obtainod 
• peifwl wbWt «Ht« pn>V0Bt«r.) Ngw, na il would be a 
pi^ to duturb the old cut«Ri wnioe box, nte., malio a noii 
box, A, Fijr. 699, to (v>ti« tliA old box, thn ntm^ box to bsT* 
apeee of |iipo, B, with h ranall cpiiidln t-qIto, D, bmnchml 
into it u Hfaown. Fimt, tnkn off ih« round Tidrn anil 
ni>1cadtcr mmn for, hvtu-r utiU, get n piorr of ptur indiii* 
rubber, which wLU U»t tw«atT jvar* for thia purp«<c), th«a 
toko on the bottom ot Rptnme nut K, Bud fix tb« valv« 
vithonl. 'nuui put tho now box om the old box and 
wilder down Himn lii dotcni, and raulci.' good tlio iui-pip« 
mimd tj->p, Aflnr thin, hiivo Mftnn jnmd iiPW tin. coppiT 
yrire (rlugict trine) ntid with pniprr linkn. fomiRd oa at F, 
tlirend. ibu pi<<«o of 'Mn. or iin. p]|wund milder niunc to box; 
alsi] wire ine iuJtt valve 1>, "" idiowii, to Urn baU<1«««r, 
taking pare thiit Ibo tuodoof wiriiiK id nueli oaBhown— thdt 
it, for the- inlnt vnlvo to be always clou'd wbeu Uiu outlet ia 
opi-n, luid ne* mii. 

N-It. — Bj n-wrwnHthalovw.lhia mnki-nn firat cIum aeat- 
actiunuloKtralvc^^iatiibT fixing; tlii^ ball Htii work the- inlet 
action valve D. ^h\t ia mj fint Dttrmpt at inakiiii^' M-at- 
action oloaet*. Of coorMonr W will do for this purpoMi, the 
toporntTTone: thevalvcJ t* thfnBxod overthadownpipa 
L, and no air-ptpe K noodod. I* you liic, by the Intro- 
duottoii iif tixc pipn X through the box, Uiia forma tbu 
wecptn); acTvicc Iwx. 



Waslo Preventer Cistern and Closet Fixed. 

Before I prcK^rcd furtht-r willi vatUs pmv^Titnrn, 1 will 
ahow one aa ftx#d to n balloon bajiin, contplnte. Thi* lany 
bo HMu at ¥ig. 699. The waale prevantor datani ahould t^ 




Tm. I 



oAr, lut enAbg Oi mne oatiee «r eUm then la too mncli 
water uaod, and that an effort niuat be made name way or 



flxed at looat t&x or d|;lit foct aboTo tti« cloaot. and ahooU 
hare a IJin., or at leut IJiu., lead pipe with oaay bend, 
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action i> ft> follows: l>n nudng t)i» WorktA, the viUto 
fiice Bu lou'CKd, tlum Oil* pintim Kloirlv' foUowii, prcMinp; 
tlia iretH' bum tlu' uyiitiilLf J' V. ii\r\iiti(h itn' uLiiik ]>iirt »f 
tti» pUtcm D. Sii|jpuai: it ti> (ulliiw th-H t;i1vt, anil ibe 
pUtun Katie trtii.-qt u[iuii no-uit; liw wutcrwn/ iriEl bcHbipjxid 
up, nod DO murv tna V' ubiaint-d until tLc valve ut lunin 
bnju^lit up by H-IUMHI of A U-lCig sUuvimI lo roll. Tlicti 

pull up »galn «nd oom lie wnU-rwiiy. and n fresh mpply 
aill 1)0 obiiined. Tliia yalvo hai Ux^ inndu iti miuiy 
diHcnmt funu> butli %a work b«law tli« uluant MmC uid for 
fixui^ in ci&toniH , 

London CI«eot Valv*. Patent 1,679 of 1873. 

^lia waste prcrcntcT waa Iiir^ly uvoil abuut the ycotnt 
1ST3 to 197S, and will bo H«dilf undemtAoJ from the fol- 
lovitig: — Ki)f. eci2 ia a lorgv roiiud box. Iinvinp; u valiv 
DCMtiii.!; uL E 11, F Ls thu Ivile for tfae air p\pe, V it n liuUow 
imitidlt?. (rorkiujit thrutiicli a cop leathrr ur Rtutnnff buK at 
0. On tliu bottom of uds liollow »i>Indla Is furuii>d a vulf « 
nf ptrvtUiai oonjlractivii : it it liku a cup and boll jotat for 
a fttf rkaadeUiff, tli« Ijnil iinri uf whi>-h at A (onnti a valra 
afrainst thi> wuUinp Tt. nnd «rill bo undOTstond tm folUivs ; — 
Suppoae tlie appantua flKod in n dateni below witl«r, &nd 



ynlUx EUDs doim flit hcHow ipl&dla Uuuugli tlie volm 
box A B. and r«.(ilUU]gW lb* iMiyt bus. Tho vtavo cam b« 
uikiiu out of thu box fajmiiprswlng tho top. 
Fig. SU3 illusmUia the LoudQii ul«Bet valru, aa Jiut ex- 



H 



B 



ncuu. 



K^aunTMCT.Sfi* 



iB 



Fio. nt. 



•n full, on piilllnir up the bollow Hgtindlo, thi« flnt id-inu* 
the intrt ralvf A B lu tliB box : now oontiitiip thr pulliug 
of tlw> li"U(jv -ipiiiJlL-. tliia Ufu tlic- vnlvn P. nnil lli<> wator 
withi)) tht- lui nuiB duvm tlintuKl) thu nMitiiiK ^ ^* 
CtIgM<t; now let (all (lit- i-iiiudl" nnd Oif vol™ i> plnM<* : 
then thfr boUow lipiadlo arn]">, aa froia B tJ> A, and tlip 



plalaed, flswl in » lioljr or cyHadtr, A I. B ana C, tat 
ftilD^. an shown, at Fig. 60<. and will b* und^wtood by 
the foUowinar donfripti-m ;— Ftwt, vou *»w that th« cpindle 
C, r^. 403, w*a hollow, and that it worked througb a cup 
|»atii>^. thai it had a cup nnd \mO -nlym at thf hatlain ; 
th<« 1-1(1. 604 i* {""t themov, but inaUad of brinfc Bacdon 




Dm top nf tbn box. and thmugh Mime, it u fiK«d lower 
down ^ tho woUon al B D «i. Kg. filO) ; the w»t«r mu 



tli<> spttulln C, It, u io Fir. 602, flnt cOowfl Um btlettohi^ 
■ad bj- ooatutttm^ tim puU f I opcm the bo^fcam vain, mim 




PAPERS ON 



ON THE CONSTRUCTION OF BRIDGES. 



11 ON THE POSITION OF BRIDGES. 



The R{>ot on wliich a bridge is to be built is not alwa)'s 
at tbe tlisporal of the constructor. In tlie countrj' it 
is usually determined by the direction of the roads, and 
in the interior of cities by the position of the Btreets, or 
their immediate vicinities. Nothing then is left to the 
constructor but to overcome the obstacles which nature 
opposes to him in the quarter which is consigned to 
his care. 

It must be acknowledged, however, that tlie choice of 
this position is sometimes arbitrary, and even in cities, 
where it is intended to open new streets, especially wheii 
tlie old ones are too narrow and intricate. This method 
has been adopted at Mantes, Orleans, Moulins, &c. 
In such a case it will be proper to erect the bridge on 
the moRt solid ground, on one not apt to shrink, or Ik 
■wasted by the force of the cun-ent. Roclt being always 
tlie be.<it liaslf for foundations, it may be allowable some- 
times to deviate in itearch of it when it does not lie too 
deep, and to lenpthen the road, rather than expose the 
solidity and duration of the work by constructing it on 
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an unsafe soil. But it is clear that it is impossible to 
lay down general rules on this point, since the matter 
is generally decided by the particular circumstances of 
the case ; and we need only point out the principal 
motives by which the position of the bridge ought to be 
regulated and determined. 

It will be essentially necessary to place the axis of the 
bridge perpendicular to the level of the water, so that 
the direction of the current shall be parallel to the lateral 
faces of the piles. When this is not possible, the faces 
of the piles are inclined relatively to the axis of the 
bridge, which then takes the name of oblique or sloping 
bridge. A construction of ttus kind must be adopted 
when the road makes an angle different from a right one 
with the course of the river. 

This species of bridge is generally avoided, principally 
when it has niany arches, on account of the difficulty 
of this construction ; but this difficulty, which is depen- 
dent on mere matters of detail, is far from deserving the 
importance usually assigned to it. No reluctance should 
ever be felt to build a bridge of this stamp, where any 
inconvenient* or irreguUirity can be removed, either in 
the direction of the road, or the ordinary current of the 
stream. 

ON TBE DISCHARGE OF THE WATERS FROM BRIDGES. 

This subject is one of great importance in the con- 
struction of bridges, as it operates on their durabihty 
in proportion as its due solution is either more or less 
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end. This problem, however, is unfortunstelv too like 
all those which are connected with the physico-matbe- 
matkal iciaicei, as we are obliged, in order to resolve 
it, to hare recourse to defective data, which always lead 
to ODcertaiDty in the results obtained from tbt:m, until 
aomeniQS and authenticated expenments shall have 
remored every otwcority on the fmbject. 

TIk discharge or vent that ought to be allotted to a 
river, u lesA difficult to settle when there are bridges 
In it« vicinity, built on the same stream. In that case 
it will be only necessary to measure, daring its highest 
elevation, the MKtioii of the rivi-r at the passages of those 
bridf^, and to obscn'e the velocit)' of the water, and 
the fall that usually arises from the upper part of tiie 
It ream. 

By means of conclusions drawn from these data, we 
may be enabled to fix the vent or dischai^ in a manner 
KuHicienlly exact. But if no bridge exists either above 
or below the intended construction, we must only refer, 
in order to solve this problem, to the rules which we 
shall lay down, ntid which may be usefully adopted in 
all cfiHeM, even tliough they tthould present nothing more 
than a medium of vcriJication. The question uf the 
dixcliarges nutunJlv involves two other jmints of in- 
quirj' — Ist, to determine, after a. knowledge of tlie bed 
of the river, wimt quantity of water the bridge should 
let pass; '2nd, this ([tiantity of water being ascertained, 
to lix the suri'ace or extent of the neceasan' dischai^. 
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TT_VC V + 2-37187) 
V 4- 3-15312' 
This fonnula has the advantage of representing with 
more fidelity, than that of Dubuat, the results of his own 
experiments, besides being in accordance with the phe- 
nomena in question, when considered in their proper 
bomids. M. de Prony remarks, that from V ^ 0, to 

IT -> . *!, -.- VH- 2-37187 . ., ., 

V = 3 metres, the proportion cqio ^ evidently 

equal to 0'82 ; and as practical cases are confined within 
these Umits, the following formula will be found suffi- 
ciently exact : 

U = 0-82. V, or, which is nearly the same, U = f V. 
This is the total amount of all that theory and experi- 
ment have hitherto discovered as the means of ascertain- 
ing the amount of the mean velocity of a course of water 
by means of the velocity of the surface and the current ; 
but something more is necessary to be observed respecting 
the manner in which the results we have explained may 
be apphed to use. 

The experiments of Dubuat have been made on arti- 
ficial canals, the section of which was a rectangle or a 
trapeziuny and in which the depth of the water varied 
from 54 millimetres to 27 centimetres. The results 
of these experiments must therefore be viewed with some 
reserve, and cannot be judiciously applied to the beds 
of rivers, as the nature of the motions of fluids is not 
sufiiciently known to us as yet, so as to enable us to 
conclude on this point from small to great in a manner 
sufficiently accurate. Moreover, the experiments on 




CLOSET SERVICE BOXES AND VALVES. 



ttV 



wtmg, to bo wipod ovw Uie mnnth of the d<iwo- 
nipo IwUsg to the W.O.. m mt 49. Fig. 62S. W L, Fig. 
B2S, utt the Tftlvo-iMrtuiKa I I and X am tbo inckcre, and 
J J ih* noJnr pUtes ; R K tli« mg'iiljiting- holes, U T tha 

H«xt nisr to Fur. 62*. whi^-h LUu.itriitiTji ■ valw NimQir 
toXig. 6U,UMdiseKii>^b"iiiirthrii IV- 021 in for tiiiRic 
BBdcrduMatota W.C., nnd Loiu«iuL-iitI; tho body. >bcU, 
or coetntr lauf I bo Tnii«d from Ihnt ihovm at Fig. 6J3, but 
Fig. C'ji m*j bo Hifxl and tuied dtluT in or out of u lu^tnm ; 
that i» Ui «ajr, thn outlet A of Uu) t-alvo maj b(> Hfrawnl to 
thn bottmn of tli* cintmi with an nrdinury Aj ur t>)ui](<iiitt, 
oritiuij'hr nr.rnrri! into a pipe; thin. OiuukIi. imly nndfr 
OZOOfrtiotMl ririHiniHtnncnt. mi the mal uf tin! nUvv at Fig. 
924 u tUMjif doubk Uint of <!2.1, in <uiuac<iuOD<viff the- «x-b« 
atiMigtb rwuired for tbi> bod^-ak^U 0> CMBKg, Uid ttio 
•xb* work lor atuffing tuii*, boxw, &e. 




Pm. «H. 



Th* tbIvo W r., when fiiej to work iindw Iw-nvy nr»- 
■Olc, ia iJiad'' wilb loosi-, n:lardiiig pittoos, tuid flininr'or*. 
u linvu by the dotU^I Urns at 79 and 80 ; Ihw ix noihinR 
nan thaa a watCT-ciuJiion nr «it4ract, M nhown »t tho 
piMoa Biid eylindnr l»low LE^TtH in Fif. Bi4. Thp n»«l 
B« of Dm wmtn-mahLun in Fig. Gl-l >■ U> pretent iho 
liaataBatg of tbo Tmlrea : whibtt tbp um- nf Ihit mihe) shown 
iBUOisof tlwTslraitDbeaeeoaiFifr'.-^Cl.fiSO, &33, OST, 
to., ia to keep ito tbIt* open fw^jMirtionlttr wriod. « 
ftlao acta a» ft pnrontaUvo |o «1nmming. If a ftcxiblo 
diaphn^HB i* <UK^. as iUiotniM at H. eU. or a ball con- 
nMt«d la tfc* r»lTB-diah. the riilv^ rnnnnt dtup off. and the 
Tklve caaacqDonUy falU alo-wlj. BRxonUngW aa the ball or 
diBfilmgiD naj expand, open, or (all. When Ihia tsItv ia 
flsad for tb« ^to^fliadi in ntull clatvina, tho ona aeadng 
mar ba Oin. higbw thw the other, ao that half thv twUim 
amy bo emptied xrfy for th« Snt Omh; and tha other half 
lot the aftcr>fliuh. 



Siphon WaUr W*»t«.Pr«venter«. (Patent 1,V}9, 
A.D. ld7«.) 

I AaII now tnni hack and aen vbat mb bv done to maho 
the eiMlcer or otkor vslrea more pmfoot in flnihbiif aetjon, 
Tix., Mxekfti^ tfcaia MaiUry point of Tiev. We uff al 
Tig. SlO ft r«i7 perfect Talm, but the rendoring ct ll« p«r> 



feet iitftte vm dun to liie use of the dphon : tberefon let as 
VM if w« oasuot coQtrivo with our before examiaed Talrea, 
■0 that tlMy *haU work in conjunotioa with ft iiphon. U 
yon like to make an ordinaiy doaet valve to gtre ft aek 
quBDtitjr of watar at «aoh flnth. joa tma do it by nnt plfte> 
ug ft box in the bottom of a cistem havin^r a onftller hole 
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(in the Twtboin twnid*), U*«n Ihnt ol l)in df.wti jiijw, und nti 
kirpip^ on top. FfipwioliRnumnBnicnTit a?" Hg, liii. At 
S*i u to be ttcon tli(< 1xix spokim of alxivo ; ''X i» niii) rrf the 
fmifitl valrt'it, or UiM may he an ordinur}' qiinilln or round 
Tdlvi' tixi'd uror a flcmoo bos or cndii of a dovn lupOi au 

urj^pi?, wbioli miiy Vi in any war <}oitiiocitcd wiUi thndotra 
pi[x^; but in this cnan thfl UTIiipa ta amiTi»d np lu nt 77; 
Imit orcr bt the top und tnJcm oown Ngtun im nt 7M nnd 79, 
ftndtlually U) wilhin lln. «f thn hntlim ofthn bnx, nHit HU, 
U«Tei it U oont«rt«(l Into a. nlphon ; thr opon end dim Into 
& w3nr[oe-'bo>, nr ahuim at M; til i« a lOiwU islet hiM, eay 
kqaartertbL-BUutrf tlio pipe; and l^'2A.tbcair>pjpo; ?S, tho 
b«ll-len.T, 13 A, the «niv< limo tho boU-lovtr to ^0 valve 
Ti : 83 ia the pull ; M. %&, »6, U t]i» plan pf the valY«>' 
MMtiiig, slioviii^ the brtd^ and riphon &p6rtiii«, M. Tho 
dfiset ^ lUa alinpio arrunK«inent » that the twx H'2 bein^ 
suluaarred, non "H^ with watrr thiuufrh the nnati hole K 1 ; 
(lie fulJ-BiMd v&tiru 72 hIhi \viiif( r-ahmmgnl, ua boin^ 
l^tod oUmra Ih? watvr to nisli f<dl Virt' duwii tlie pipe 1-1, 
Now abut thia ralve, nod for wnnl of air tho wnt^r mahing; 
down the pipe 4(, so to Bpoab, dra|^ thi^ vtit«r rmt of thf> 
boi Si : av nruon of thf air-pipe $:A, the boc beoomus 
oiiiptV'. andot omine the slphou ecaMv tu riiii. but it Mxm 
mill up afralu, aad l» iwiyiur Miothi*r Aupply, 

K.U. — Thin iMuUBliiu^Hjrtunt, Bj iiu iiu-vtan li't tiv iluwti 
pipf' be in aiij- whv tlift livirt trnp[ic«l. II p)ii«t '■r nindc U) 
drain it^If .jmle finptti. M-tujiTriw-lhrt wntc-r will ointiiiuaily 
rfft Mvr r/ij- >.yj/ni«, Ci' sHro and wiiifh thin. If the nnnie 
(hould leak or eliti nver, yon wilt knon uuu' liow to act. 
Pan and other doictit do nut reiiiiire anylhiii;K better ihaD 
thia wiurt« prcvonl4^r, if pniporly iiiude luitl attended to. 
"niO Manui appUrui to nil Mphitii -luilinu <4i»H-t vulvoo. Of 
eonrao, the box wnuld not fill ar xtnptr ilwitf if l)><< Hir-pip« 
lt2A, wan not AxihI, M t« th" liikl!-vulv», whiuli wnrka 
with a <nip lenthm* within a thiniliU ni m. i>!' ; }[, K, lit thx 
acntinK; "I tho flout. [tVc Roll Vb1»-<i». rfii vthliime.] 

TIm box of counw witl <inly Hll up itoonrdintc to tho nie 
of tho bol« 81, which, if lurtro. will nllow y>i Xt haro a 
unoUfT boi, bixwum- thl^ incnminff watir will lend U> 
km.'p tliuadphun wupplind «-;tIi w»tor: infu'-t, if thii holn 81 
i« too UijJT, ihi' niphiju will run :» mntinuiil Mtrcom. Do 
not ioTfri wlint I njiiii, tltpit thr pijM! munt not be tr»pp««d, 
but all the water must druiii u-ut. 

Trap Ftu»hln2. 

On ref eicnoe to Fig. S3fi. at 91, fO aud MS, tnny )>« upon 
ft ptpefanBohed into tho hoal of the trap. This haa a 
woBOofa] cAett in dwudng tlw Inp, cmpoulally ia work- 
nw** dowta ; l«tWMn M and 91 ]■ Uio mpply to the arm 
of thfi barin, which ta oontinned up ta the ralre. Th« 
»ff«pt of oarrying thta plpo Into the heel of thu trap !■ 
wwdlngly good, iaamiuQO aa the wnter liwlatitly tkniwi 
•wn lMn g Imm tkt bw Into the dn& ; aliiuMM Fiira. 4iti), 



PBn-Clo««t 



Vantllatlon, Wiring, and 
Patent 1,170 of 1876. 



riuBhIng, 



I bava ilnirnbi>d thn iiiphnn artsn^roent, which la bIjo 
■pjlliaable tn ralvn or [lao eliMeta, and fihall now fully 
dHuibe iha Mnriflo-txii wurlt, tnih with nnd without " trap- 
nlnr«rwMpin4r'<tai>d-|ii)irH,"i>hnwnnt A. Pig. e28, abio at 
Nt rijr. 60&, io. Vim lot ua fiasiinu tim box SO, FJir. 
02B. 

Thla U an oblong lead aerrias box runa Fig. (i78] niad« 
Uperfns ao that the bottom nuy dn»p thmnKti ih^ holi* ptit 
ia Uu lead nUtern, and the tup of lin^ tni Ix-iiu; mndv 
larger prcvenla it dropping thtougb. Of ouiinw. the iMt- 
t«<n of tho box nay be a« ahown at H O H, Hg. 692. 
wipad ta the boWiwn nf tti* fiatam. 



Now GTamtao tbv vain 33, Gxnd nver the box. 
air-pipe 31. nC'Xt ciwdown-ptpc 2fl; thiii pipe na 
buin^i, aiid is mnde good by a puHj joint, orittaay 




^^D 



vto. ns. 

wnmeetiMl tothAbwanwithaBtndia-nibbwi 
ud tied with wire. 



Clo««t Con««. 



nu. 0-7. 

CLoeiTT Cons.— Fig. 627. whioli ia mmgtj a ^Mk | 
india-ruhho pipe duoc osne nhaped, go* au to alv*! 
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Bm 



tlw un rf til* basin, wwi tli« otbpr anr tho pfpf, utJrnAda 
Vood with tUiiiK ur Hun copper wire. Nt»t, tvfor tii ili» 
lop put o( Hit! dun-u-pipc dX m, where you will •«! the 
piipo bnitit^lit nuorlj- k> flm Uru oS tho tax ; ihp rroMn tor 
thu iM, that tlw xtltt 33, Fig. C2fi, id it kind of mab- 



40 



f*3 



57 



44l 



IS3 



d 



would, on areiiiR' tliBt tliu wstor ■to rocd ranniiijri 
injnedia.t«ily drop tho hAndle, uut would bo perfivtiy 
right, as the muBll dribble w«uh) Maptv thi^ wri-irs 
box of thff runniiiK wnuir iiilo tlie p»n. But thu kind 
of rtuid'^pe in onlj wautMl when wuite>pFcn!tit«ni 
■re uad in oouMotion with 
Tilww pan«l0Mt^ ftnd wben 

MOpIo kTO Apt to hold up the 

handle Icmgee than ncowouy. 



CIttorn Walls. 



A 



40, 46, &&d 47. Yin. 6ti, 
flhuitrftte tho ttnto kind <^ 
«Und-pipe wrrioe-box, hut of 
diffinvnl aoTMlmatian. It Ih 
iTPtiEmtlv made of ■ plooo uf 
4in. mll-pipo [tUto ate Fl^. 
Ml ], utd hw «nda worked to » 
taporiop "hap^i orolhorwiM-, at 
tho diauwtlon of th# workniMi. 
"Da nuoD why Uio vnln fa 
Axod tolow tbo botton of the 
drtcm in ta allow all dio OMfnl 
effecbi of ttin daton to ho ntil- 
imd. Thi> i« known ui a 
QiM^m Well ; aUo ttf Fl^. aOO. 

53 U a Icndot donie-tihnpnd 
KUiif&cv, Intiradod to bvp hack 
loavM, &o.. bma oBtmiiig and 
olampng Lho ralro. 



SI 



"fc. £ 



-^^ 



M 



S7 



pki nu. 



pfpTcntinir Tnlvi>— thot is, lliat it rl(-ii«t ftftrr nbaut two 
(diljim* of wBttT i* Ji«'.'hiirir*d, nnd nhntUd tlw T«lru b* 
dfutipM brforc tho litii'll'' '•{ tlw ulnnnt. thn wnlitf-boi. 30, 
will cmJy vnipty iUclf »3owlr. by rwwon ft llic pipt- 28 
haiiiiK only a ivnntl bole, about (in. in ilinmcliT. in tbiT nidi! 
ol Miand^pm, m ihown at A [for thir aUo vcc Fiic. 631 and 
HO}. Now a v«y lamo majority « penOBB 




Aftflpflush Submflpged 
Ci«t«pn Valvea 

[Abo Mr IV- Ml. Sltt, 

Ttim tu Fig. fl2S and utamfna 
thn iratiT mjiply. tt, 4fi, 47, 
id, in on» of UiB doiiMe actioa 
WMitv-prcrciitini; rnJro) (for 
wrtion "re FifT*. 823 hihI W4J. 
Tbo Botion o( thin viuto-prv- 
vimtinv valve in IhiH : - - that, 
bv ]niUiit|]; up tlic haudlii P uf 
lliv rloavt. von niS)M> ttiu Ictct, 
thus aclnstuiir llifr unolu, hall- 
J lever, and finally the nlr^- 

(pindlo At ; this orttma tho 
RiivkfT'Tnli-c, which. If held up 
lon^ ouoiurh will drop off, ana 
no tha rnlve will a^idn oover 
thn Talre aaatlnc: tUa dome, 
— i k-t po tho baiwll*, and lh« 

B»rlii.T rulvr-apindln will bill 
biLfk Mid tlio lovor £ will In it« 
turn br4n9 itp tbo otlicr anokw 
aplndle 4A. thereby aoanluif dia 
after flnnh-Tnl-ni. wldch alb« 
n viTfn time willafmtndnipoff 
and doDo tho mttiiii;, but nnt until tha oloaot'lmmi ia filled 
up with watT. known tu thn nftrr-flwdt. U H in the sir* 
jiiro bmni'hHi intn tbo ilnwn nipo iit 50. Wb<-n fixiBK 
TalT1^-(lin■^b^ thi' KimlnA ram i" nnm-smirT to prevent auv 
bard imlmtnniw tx-infr MX^rird nndrr tho lorsv vnlve, an ft 
would probably reinill in tho face of the rain;) Iwiaff 
notched or othorwiM damaKcd. 
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Pm Clo««t VentllatloR. 

TUa I* IDHtnhd ti 19 aul 30, Fi«- Bi$. \9 haag u 
lalai lor tnA ur, and iO Ibe rtntflubHi pipe Thu k » 
inviu- fctH ft pas dovrt ftxad •* tka 
^UUfiaa o< fs;4, faaU at SMth 
KMlagtan. 



Dlftfhruin Wait« Pf*eventlng 

VwvM, Known aft Lamb«rt'« 

Valvaa. 

TW actioBff Otw TahM wiD b 

ALlt^lSJtaa a dlaa of nbW. 1?i 
tU> oBiwaa cadioa. and aa iharv b 
■autftor ptM* «l nkbfacr. D^ aadM 
Ik fat. br 4nwte« «v IIo^ 1> «r 
B, it awte IB >'«. S, D, aa ifcvvn al 
DB.11«. at,MAfl«Oiaa nU** 
vhkfe WMB Oa MMlb 9l tha 
daws pipav V. or aovatiBaa D 
«Q1 Biiaaw fcr a rahvu K«« 
Ww««i IbMadiM <rfrahkra» 
ka lyacafcg wHw, B, i 

alD, nf. flS. n^&bt 
iM^ to tta 




r». OM, 



oTcr tlin noittti of th« Aonrn pq». dwvi^ tW _ 
nf widiw tlM |iipa orer the dMcni laadTn aba 
Um iuJAft of tta« air pipe, wUlat ikaS on ite riiAt 
aide iUtutfataa t^ Tal*« iritfa nwtat top. 




apwt. aai lua ■!»«■« tta 
iSte ta fa IM* dM^. aa4 
iii VMM d«^ Iha Ao«m 



«l iUMAnMa tta -rati* ftni 



L 





^ 
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Fi^. (532 illiuitrstcn LaHibert's valiro in a cWwn, aa fi*e3 
Iq supply a pnn or roJvo cIum'I. In thin cose a duuble 

This is one made to work with ft Bhort -weighted \ovet. 




Fut. ea. 



rh. OB pnllinj^ Dp the Iptpt, itfrveem the top diaphr&nm, 

■ 1 liBTor, i» 

(klvc, and suppUai the tiaatt alter thu buuUe b dropped. 



etopi 
lad on Inttlnff si>,'lt. by nuuaii 'of tiie wvlgbtM 
knug^ht up, wnen It flui^kit up tlae )K>U(jm dlapUmgm and 



Valvae, Selection of, for Water Closets. 

Of MOTM tboaa valveti arc Iii priuoipli' i^aclly tfao muk 
I thoa* dMOrib«d aad iUustratod at Yign. 6ii and btHi^ 



tho diSftraue fceln^ that onn » foi fixing ia ■ datan. 
fiiul Iho other for pipaa uuder t.hcv rlosnt wwt, fte. Some* 
timea ihaw ratraa am mndn ono war. Mid lomctiniu 
annthfT ; aonui worlriiiK with leuthw, rubber, and ctm 
bniMi or other nntol diuphmtnas ; or cvcm with cuppod 
rtibber diapkragm*. 1 may odd ihat I troa the fint to 
maka theoe vaste pr«r«nuir* vr>rki»i; upmi tha prindpio 
of HirtloB, and filed th«n aa pnriy na 1Sd«, irhmi at wnrlt 
aa foruuiaii plumlwr to Mr. Jolm Jay. tlm wiill-ltnowij 
contruflur. I alao made other IdiMls, wiiJi nn thox) work- 
inK with, piatun and diaphTafiTn, alao with two pintons, 
nfUr trhioh a i.'oole wna patrattnl. I'hea Tj-lov'n p«ipln 
pat<Mil«d ; then 1 pnl*>ntM, ncd iraUi my pulotil Lt Tylor, 
and which in now (ho wflll-kmiwn mbmerffrd wnutJi-rol 
valve. Lamlwit aftarwanl' patimti-d for diaphrnipiui. 
Aitar thtB aoona 1uy« patcntod tlin tamo thinif oivr and 
uverag^o. 

Now it atould bo distinctly bomo in mind, that thwo 
Talv«a ara all lueful at tinua fi>T >i«'tain nark, and nnd<^ 
certain oonditjons. For inntamv, it would bn fualoi; f«r a 
plumbar to fix moh ■ valno aa Ihnl •hown at the notion, 
t\g. ftUa. for very high avrriw or imwwuio. nay for two to 
four hundnx] fivt ; hero tho lop oiaphniinti wuld not to 
expected tu ataud, and thraofoTG a aaitablc valva rhould be 
tt>l(wl«d, and tl>at whirih perhaps would t^iao fimt, in that 
ahawn at Pig. £61, which liii* aiipindlc T uml iilulllng bnx, 
liUlMd of thf diitphntgm B. Fitf. Ml ; and for plocm irher« 
hig'hv wcrkiiit* pwuwtupa ar* fnimd, a nip Inathpr can be 
einploy«d, aa in the ram ai a hydroulic. pmas or tliat ol 
a pump, Ou the other hand, aappoac you ta haTo only 
a vtiqr luw iireenuiv, aay from flwj to t«n or fifteen foot, 
then petfaspa tlie dia.phraem pattflm. Fig. 6ea, will wwlc 
better than the atafllng box patt«m ; at any rata it would 
ao«t lem to malra. and thoie are the point* worthy of ovi<ry 
plnmber'B oonaldentioD. 



After Flush Diaphragm Cistern Valves. 

Thia va1r4> Fig. 633 is mmilftr in conotnintinn tn tho«e 
shown at Pi^. 0^ and C30. In fact these two valves may be 
ouuBidtnd a kind of after flush valve, owing tothe valve N 
aL-ting whtw the apiiidle ts dropped ; but in Tig. 633 there 
ia an additional diaphragm or metal diao betvcon tlie In- 
UsnuiX partof DE, Fig. S39. Thia metal diao haa a rvlict 
rnlvi* whirrh np^u upwards, lint On the d*aoont o( the 
^phragm D, Fir. 62V, the relief ^v« in tho metal dise 
olaaea, and so ohecke the diaphragm D from returning 
rapidly. In other woida, the ralve Fig- 633 mciU exactly 
aa iJiose deeoribed at FIga. C41 andC42.thedifTermce being 
that Fig. S3> la made with Aexible diaphragma woiUng 
one above the other, vilh cnitable waU>r paeugos and 
valves. 



Plungep and Olaphrafim Valves. 

Thia valve b diomt at Fig. 631, and Ita prinolple -«ill be 
readily nnderatood fcom the following :— B t* a plutiger, D 
the diaphragm. On pulling up Uie pluiunr B, it bwda to 
friva room to thu inlvnial part of ll>i> vhIvu, but aa the 
diaphragm D i* trtf Ui move ui an iipwaid diiwitJon, 
it followa tliii phuigor and so opoat the valve H; but as 
the mdfw of thr- plun^rer do not MMOIntoly fit (he oylbid«r. 
tho water potoouilca tn the under side of the pjaton, whloh 
ro&lla tiw moo, K D, ond allows tiio diaphragm D, with 
iU tbI>« If, to alowly doaoand to again wvcr the valve 
■oaliug. On dropping the xpindl* the plungayptiaaei tbe 
water out from Mow tlinugh tho relirt valve N J, and ts 
r(>ady fur uae again. 
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CU)SET SERVICE BOXES AKD VALVE& 



Piston and Diftphrojiv) Va>v«». 

Thk h ehDwn *t ?. U. L. J, I. Sig. 036. After what 

haa bMB wriltvu ou Fir. iii, thia volw, Fw. 036, nil) bo 

rMkdiljr ii]Hi>i«tood. U M » tho dinphnffm, havuiff b ralve 

['■t ttu bottom iind n weight on top. thronph vhlioD puwoa 

'tlM anndle L, whiclj works tbroufrn tliu jruidc pliaiuu-rod 

I, which ii wdghtud by ttia weij^lil K. Rouiui tlUa 



nlvc F«th«MtiaB«tfabBaIlTslT«>. n. F, Q.T, &c„ 
Kg. MS, «M WMto PnrcnliiiK B»U Wrc AtUchineDto, 
Viet, ess, M5, 048) na «7. 

Self-Aotmg Waste Preventing Clatepn. 

J'attnl 1,179 v/ISTfi. 
Thi* will be iui<lennood (runi thii fnUurmg dmcription : 
—A.Vig. GSS) la ft reipilatbe eunwdownMcii-co^, uid the 




Pro. CM 



RpinilU Ii ■aJ »t J rnnj bo wvti a littlo tvilAhlc rinjj 
iBa^*> of iwUtniliSer. this rinir tKniiK fiir Ihn pi:trpuM> of 
tMckinv tl*!,' jnint rounil (lie ■ptnd!''. Ii wHI t« wmi thut 
hj jiullinK up th"- \-natiia X xnA T., llinl u Att« an n piimp 
ptantT'.-r. «'k<l wilMriir up ttiolinphmKin vnlvi' M inti> 
HMbol^Af Iho vitlve, «4 ■ho'lrn W tho ili^tt^ lliun; hat 
owinT to tha mnall aperture at 9. thr dbphMtmn ann ii<»- 
aeonda, and m> oovcva the v«|ve woitinir. At N b to bo 
noB ft piMigc vhkb lenninattB in tho Oiapo of a itobm, 
iO tkat the abtatn ia umptied at ooch woiUny cf thn 



Inlpt v*!T«t to oifttom, C tlw antbt rdtro. F ibo float 
nMnp>ii^ to thn r<)d E. and whlnh u ooatnvd nt M. 

1! i« a «hi)rt Brni flxrd on the Io»»r or rod E. harinsc a 
slot nut IhrnvRh fumf tnr th* kinldnK- <«■*«■ J to irork 
tliKntirh. J ii (vntoiwd at L. K i* Dm IwImm' weiirht 
fur buUmff np Ihs raliv C. y. Out rifhin : O, the fniida 
for the fWiiral vnlvn 0. Tbo xrtion in an folhiv* : — TNira 
an tbo ¥rat«r at A. lh» lUuU P riii™ with lli» w»tnr. bat 
dOM not rnudh intnfotv with thnkif^ldns-IevM J until thn 
dstea Is noari^ fuU ; it thea bt^nna to more, and m thu 



su 
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float riara, so doee tho kinktag-lAver J nod «1m Mcdo" 
iMw Ltd iiiotkiD ■gunat that ot tbo lod ot l«Ta £, Whtat 
Um flvot riFo~ ta a certain poiat tho Idddiifr-lorDt U over- 
b«laiio«d hj tlio bolanoc-wd^ht K, oiu! thiui kick* iir pullu 
nf the valv», uahumi bjr tha dutti-il liiiiw, whinb ullimii i.ho 
vB(«r to run out of thn diirtam, khJ iu brinn thp Hiphi.111 N 
into Bcdoo. Tho float nnw fnlln with thn water. <uid tho 
krer of umo pulls bock tho tiniti lever J, toKvllicr with 
tbo iMlaaoC'Waight, Mid u mxm rcodj- for aiiDtbdr ovtloa. 

Tli*M am lotttijr otluir mcthudii of attaining tkui venr 
flam* objfct, and mucii mL>ru nimpiu tliun tlio abov«>. It 
con bo doao witli -1 Hj^lmn oluna by lottiii); it thrviitgh tha 
•ttUi ot n tank, my. ^ iniliM frum Uip. Let the long lo^ 
to tuur or fivu tiiuvn km/Dr tliiLn ttiu short ouo ; nuw fill 
the (luKirii, and in protuniuo bt tho aixo of siphon to ths 
inwma at wktoTi to will b« the ttmo oooupivd iu vmytyiug 
Ihvtank. 

Aiiother uid vtny inmplo one oan be nudu with u bdl- 
oouk or ball-TKlv«u Fix h boU-uowk In a olatcni kuvini; a 
idpluin, ujiut lugfTDatod; lot it tw HimI oo that whtn Um 
boll is at the bottom of tho ciHtvni thu water jiut dhbblcia 
in, but u It fill* tho ciatoni up, it alluwa the wotur ta miiqo 
in tadm (iiuit« llur rvrora* u! Uio Kcni'Tol vrdor for rcftnUat* 
iag th« Mip^]' of wator to aiBt«rtu<,l. Tho wutcr runng 
bat, u>d above th» top of aphon, aiKiA puts thu dphan into 

orlion. w!ii!iv, iiH lii-furi', it 
i>iii]iti<« titu (dxtcru in pra- 
|Mirti»n to the ouIki> and 
KK'iiiiir, orinac o-r hDitchtof 
il.. i<]..: 

A Ik fi>i« Maid, tlivnt nuf 
b4> TTiimj tnrrhndji to atTlTO 
nt this wunn tioirt. For 
ini>lBni>i, u double trapped 
pitKi. AS Hbown in WHot 
l.m, dalodAJ). IS73, Mid 
dcltowiUd at Fi«r. 070. 
pUlnl^ lihowe Uio onKiiud 
' of a siphoaie aotion flushing 
tAuk, whloli ta nnoh (naa 
baa been nuute of Utel<r, 
and irbloh peopla, o( ap- 
panrntly Ugh aodal pon- 
tioa, are eudining aa thoir 
EnrMitlon, slthong'h thej 
hitTfi f?tt««d tbomaelvoB 
with HiH.'f'itk.'atlonH for 1ett»re 
))jitmtiifti.-rlh(>tIiLtuuf IS73. 
AkiuCi oil autuiiiutic fluidi- 
inK iimuL|C^iiii.iit with id- 
phonio HftiuD ran bo nvm 
in th« ci^CTn at Fig. fill, 
' ^B^M^itiM^BM I wlijch woi'ka exi)c«dingly 



Plur>f[op and Cyllndei" 

Subm«p2«d Waet«-Pre- 

venting valvea. 

Pad-nt 2,83R, A.D. 1872. 

Tliia in a ntlvr, shown at 

Fig. 037. vhiih » «rtua(«d 

br mMiM of ■ pluninr oir 

paton D, InaM-lr worldng 

within a i-vliiulcT, B. eon- 

'■B^ptl talsind a liquid. It wUl 

^^^ bo rradiSj' •cm llat if llio 

n>i. U7. crlliidor oootaioa a liquid 

khora tlto ]il«bm I>, thaionpulhnir up tba piatoa tho fluid 

■bora vfll gndMllx nm dom h«lw«ea Vn ndaa of ths 



oylbidu aod ptrton to tfaa qwcs bdow. _ . « 
oVhiidn to gndaally dcaonid. therot^ otod^ Ite^ 
tho time which tha ojtindcv m faUlnc heii^ '^T^ 
the UDount of St round tho aMaeof the piiOaa, 
witti Ihu length of the AdM of the pintun. For t^ 
ouke, MuppUNo the pbton la he only a vmt Uw 
ahuwn at D, Tig. 6S6 ; thm the water wfll 

Irum alwi-o to Wow, bj rna«>n that tlion ia .^ 

round the aidtit; butiaurawv tholcufrth uf thiapiabKlol^ 
of O, Fig, C37 (uf oouno, kvepiug tlit dionu-ltf ifaa 1 



B 



■D !-_ 





Fia. €U. 

and in proportion la tba additiuaiO I«ac&, ao wiB la A* 
tim« Auriag whloh tho rylindn- B will bo in lal&ag. CM 
eaaiwe, tho valtv V, Vttt.'asi, lasy hA«« the fUon alMhiA 
to lU top, aa abewn at B, Pij|r. 549, and Um ejnadmmJt 
loooeliks an inrortnl vup. and aa (btad to 
piaton when tho cjlindor la Inverted. 

Wuto-not Valvaa. 

Them mirw have brm rorjr oxteBaToljr naed Bute Aa 
nnmi' of tlir 'Wnido-nnt tiiIti:^ inaimfa«tand Vj J. T^ 
luid Soiu^ Vig. 638 trin^ thu pattern tfrntanHj iiiinlijil 
Tho ai^HonuiBa folUiwB:~F ia llw down pfaa vah*; Di 
thn plun^OT or poaliw : D, the mliitdar. whaa wim 
wnter, by raisinir tho p1)m|p;r D, Uw ralra F ia pvaqad 
np. and tho outlet oriiion to the oloaat opened. Tha WMs 
ihon niDH through thti hole* or etnincr B, 4mbig ^UA 
timo tho cUok ralvo Y d«i.-«nd«. and alowly liiatm iy»a£ 
Let ip> |1i« plnufrn-, aad thi' valT« U pmuIjt bw iMlh* 
•upplT—dtat ia, of eourae. afl«r tho fimtmrn fcaa !■■*■ 
lliiK valm haa ben made In tfaoDaaada of uftnat «in 
and the intringni* an tegloa tbion^flMNit iha wmU. na 
way ta fix this rairo ia to uttcnnr ihr tul>E. take OM ^ 
cUck or Tal\-o, and luldfT l&e ring H to Um mrHm 
box or orer the down pipe in dUem. Thia rain b mtk 
for any dalcraa— alale, iron, et«. Of vmM 
rMnorknd, thttv ma* ho thomanda of dlffmat 
tnoTc u( which I will give, aa the prlnei|il« la 




Hta the student in pump wurk. Thi*. Vig. 638, w vtay 
Blikbl« to fur «p itnd utick in >uiiii" Uadu of «'nii>r, on mv^ount 
of tbe tightn'iw at ibo lit, eU. Vig. tl39 nbiiiiUx IhiH ta n. 
grcAt sxtent- TIm loagtir uid the murv lurfun*; tiatro ut 
gtven ta Uie pirton*. lie lat^cM' U the water pruaing be- 
t«««n tho Man, nil ai-'cauiit of tho rxtrit friutinn, and, 
thuvfore, tLc more walvr uwi be obtuiitMl at i»uh flmh. 
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The Telescope Waste Preventer. 

TLw tJvc, Fig. C3B, is s totj K^Nit dial lj*ttjif than the 
IkJt-RBlnrd vnlru, uiacmuch oa the vmlv« F hiu « b<>IIar 
ehani^ to wnrk in Uio tube or oyllnder, I~ It is Wjorer, 
uiil th« wmrkiny pari* of the cjliuiloT miiT bo ciitirBly uaed 
by th<- olnrk, it will Bt unoo be woa tliat on tho wholo 
belti^ fiibnicTirtd untirr wntw, uid «t) Uttiitg the ouUddv 
tube, Uic lop vjvf M mimt opnn, whtm wp pope tho tlaclr 
or outlet vit'vc ¥: the ir«t<T nins dava tlm hIiikpi p*po 
N : hut rvli'Wtc tiio uiiUlde lube niiic.hlf . and th>n tup naatc 
)1 HoKiBi, thervtiy preventing the outtut cluok niiiiliolf 
cImiiir, and alluws it tu p) alowl; l)»ok to tho ouilet 
scAtinif, by nwon of the al*<iknow of the falling vulva F 
wiUun tbo ryliiuler. Ton Ma that in thU valvo tou ronnot 
gvt a Urm.-r cr » lMt qoABtitjr of mt«r at ntcn ap*(*tiAB 
of thn pull— a viKf neOMMTT U9ai«iti<in for all doseta. 
Ill* vay Ui ivpalr these nl»M is, by Tr-loathering the 
oUrka. It in Ihe bMt dottfittint Infonaitial wasto-prDYont- 
litK Talrc nxtant. This i alfc cylinder L naroirt into the 
ling D, instead «f having tho flnngo at J, Fig. (i38. 

Siphon Action -Waste Not' Valves. 

Fiu. 640 iUiuttralci«4 aiphcmii! action " tra>it« not" ralvo 
StttKlfci a M-rvioc txix K. Tito paita are im foUova, U ie 
uio doirn pipo to W.O. ; C tho plonKcr or piat^, m Bt l>, 
linoer 



but with tho cyli 



fnvi 



rorpia 
wted ; 



fi tho valve 




■utbig: D tJi'' cylinder: A ti I is tho aiphan; R Ihc 
t gsUon or othiv wrvici* l<>x ; J tho tin. mlot holo. II 
(<iw«h i« b]r the vngnver draws too smul} i« the Air pipe, 
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tti* Mx« of whinh mnst ht the iwme &« thi> down pipo. 
Th(< lUition is nn fnllonrii ; On {lullins iin thn lot>w< tiip D, 
JtaiiickKiiii llin |>Iiiii|f('r C, Bnil -with it Ihi> a\tlU<i Talvc H, 
wheD waWr nin> from Ihe Unra tank to the W.O., but If 
jou hold tbohondJo loo long uic pwtan C by ronaan of iM 
d«ok fit jmdnnlly doaomd*, aho tho ovtlet rslvr, whit^L u 
Mty oow doanl; thi<m buiiig; no mil pipo to li<t Itio wnt«r 



out a( tho down pi|>n, thn nphnn ttt'ifinit to pliiy, nnil by 
munn of tho nir ni|i« IT. (|tii<-lclj- t'mjiUrw ilii.i Ixii K: 
b«vnu*p th(> inlot holn in ndt quiirtjir InrK''' <^ntig9i to 



«UM)ly tho Niplion. nir U lulnittrd and tho nphoiuu oi^tinn 
k DraKon. but not until the c«utcnt« qC tia> box hu poflBed 
dovn t« the W.C 



AftopFluet) oi- Ooublo Acting Waste Pir>ev<r>tor fop 
Sopvice Boxes. 

lAiMM Fig. 628.] 

Thl< toItc FI^. ClI la Hintpl]' a voLvc lutaatcd by a 
dotiUn ftotinijf jilun^vrr. A, And lut tlii* will loml th« yiusg^ 
p!iitiil>j>r into tii.> rijflit [wth i>f hydrnuliti, I m*b him to 
■ludt- icimc at li'imin*— IM all of thc«o diit^mms Will 1» 
nM'dil in ihin tlirvftinn hy- anil -bye. Morv i>«i«dally do 
I nail tlic yoiinx irarhiiiaD to etiiily thmc wm(o prcvenlCTS 



\ 



B 



rii). 641. 

in ord*^ to itnpMM upon hia mind the prarott, "Them 
la an tiov tbinK undrr th« tun." ThcM aid Inrontlou 
M«, xnd irtill will bv, lu-w uul tueful to tho lialn^ gonort* 
ti«tt. Nov, •omo of thoMi daHcNt luttd in oonneMion wllh 
Uww water wwlo prnmiten an* of voir old date— Iobk 
baton the Uhldla Agta, and what would yuu mr HI UJl 
rou that tlMuaands, ayVi hmdrnl* of thiitwaBdn, thiiilc thena 
■at aoiv thaa forty yean oldC Pray tako thin a* a 
friaodlf wanttng, if yiMi h«{)p<B to ne a way to impram 
lUa or that, do nut fallow thn example of otlim by 
buddbng It op tain yuu hava laTcd eouu^ moncT to boy a 



patent, bat twadand g«t aUboal»yoa«ntn«lfav"pv< ^ 

nibj«ot ef your new idea, aaldn; all qwiidom rrliWiy la 
tho mmi>, <MpeclBlIy Ulmtish tbe wlda fleld of tuutt 
jonmnlit ; hut don't tay what jrou mr» dotay. aad k i*a 
thoiiaond U> ODC but yuu «ill Bod aonetldBjf qnlH i 
enough lo BBvo your money. Loolc ac 
pmujplonof Fin. Ml and MS. It ia a 

tiRton A, wbinn puMt m aod down th* 
arinff volvrui, N B, at ouh and exactly m 
hara D«*r nwd by the ChDuae trota time 
Now oa wBxl« prawDlen bam liad an immmM na 
■UtMn years at leant in Lundon, who laa aay how am 



•/: 



c 



tinHM all the bofom rpoarded flgiuw haw boon t*-1 
u «vi?ry plomhw more or lew hu lii«M»ttooa el ' 
Vnoy will say that I caa mmb liod ont the 
applying at the Patent Office, bat a irn-atar miat 
nanr nnde, for the fnr j^ttaIot |>an iV oat 
artidee an as old u Uiv ruiuiit Ofiue itwlf Ihi 
rappOMd to U< Ibi find tn ai-ply th« oup IcMtber imm 
piaton-pole or rani, hut hn had no more lefntiautfr 
lo that inventiou than I bad. for thie b nn mled hj \ 
thnn OHO, two. or thiT« peraooa, loDff befa(« Bcaad 
boni, nioro oapniidly before tho ilata at hia psM^ Mh ! 
lTS<i. 
mia F%. Ul worln M loUowa;— A b tkm 

Cm, workinp within tile evBadar D, H b • «.__ 
Lajr to tho underaido ta the taint pM^ tL 
arldnt that it ihco-e be ««t«r b the ayttadv D, : 
in tho wuIiTT-war II. that if vou pull up thp p 
all tho water wOl fly bnforc it, atul tliai if iho vahv H 
cloaca before tho w*t«r, the laUn will ruoh op tha v«*>~ 
-way H, and try to p*M tha pMo« K -, but, »■ thia pMM 
flia tho apooaa ejlindar 8, uid la fnMi b> mow ^ ttmt, 
tho w«lar nuaa *aiiw, ranylnr with U the ontlat eilw 
I, vhicli allows the water to fluah the W.U. ; bill, aa Ac 
pintcm E doce not fit the cyllodcr, tha pfatoa ^a)y 



vU 




Huw i I ^ffliiy b ut w mt the FSlM-^fll-Piece* 
— l^^-^Mf Db. iHitfawM AbotmentB and Fi«^ 
~-~]UiaHJ'**^HflDHBM AvooM a Abuttnccts — 
Wag Wtf l i in— m ^BtonM Centre Frames 
— ftnJMi WirtinJM Wilb — Colmniu and R- 
iHtan— SpvnAA WiBi—'Zye-Wallt— Frieze— 
OonlM— Govariif P WM Ot — Raipet Walls— 
UQi^ pnM ■ ' rttolplwa^^llHUiia — Bcadway — 
Daitr^lioftaf j(Mdltf^-4lo(WP-*^auTMa — Ko- 
gHM ftf the 'WMa-^^ofk.YaM'MSawnl Obit- 
g<hi Ofrtdft^ nui rtiiii ef Sohedulft 






THEORY OF BRIDGES. 



This very important subject has exercised the talents 
and ingenuity of some of the greatest mathematicians in 
modem times, and many different solutions have been 
given to the various problems connected with it ; but, as 
the greater part of them are founded on suppositions 
that have no existence whatever either in nature or 
practice, they have had a tendency rather to mislead 
than direct those who are engaged in the operations of 
Bridge Building. 

Since the time when Lord Bacon overthrew the ab- 
surdities of Aristotle, and showed to the world that 
experience was the only true guide to philosophy, it 
might have been expected that theory and practice 
would have gone hand in hand, — ^but this unfortunately 
has not been the case ; for we find that their respective 
advocates have been continually cavilling with each other. 

It is to be regretted, deeply regretted, that theoretical 
and practical men should have always been thus op- 
posed, and have looked upon each other's efforts rather 
with contempt than admiration, though they seem evi- 
dently to have been designed for each other's mutual aid ; 

B 
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I wti» Aak O0bU ^ pnllAd Tip ^rUhont ontAng the 
A^ IflfB Oustf is thai Hhonm ut Kiir. J3, «lc. 

IMMBnMn ground-ill pluK i^ix'k luiti buwurhtvl very 
*vll. iw tli» plus ifl (rre tt iiinic a ImiK ilinULiK^u [uiat Llic 
^UltinK "fl jxiiikt; liut thim in n K^^at lUDliiuttjr in 
malripK 11*1 tukintaiciiiK ^^° p'^R <^n'^')< wximl, i'Kpi.<:ui|ly 
&nd«raif h prwwuiv, find if fixM undt-r tlic Utttr Cliy plU(r 
ku to b« iipniW4>d tin m titflit lu Ui tiiiiIel' it wurk tuu ■U)!' 
•ad he&Tj (or the oUipr wurldn^ ptirtH uf Uiu up[iiinitiui. 



Ball Valves for Waate Preventing Claterns. 

Bj (*iorring Ut Vlg. C46, it will bo nonn thftt tlio bftll> 
valve ia lh« w*'L1-lmiiwn p(itt«rti of EsTtlinlnK' nnd WillCM'i 
]Mtent. A Ib the inlnt, K the tuW, having n tieuting attbo 
uppur DiuL Thi* tuUi in actuated by the raldng or lower- 
tnir uf UiF fliHtl rod K, vorkiny on iho link II, fonnlug a 
Irrcr uf tlia Mioond order, li u tho vaIvo dock, wbioh ts 
tuvo Ui tnoiv up and down iu tho tu]! i>f iIki body of tha 
ralro; it aIm rvitii upon thn htid^ G, whiiih takptttte 
Hiiiiiiii of tha tuba ; thin in wry importjtnt, as tha fact of 
IbiaaialGei tfasntvii mh tHiDiUbriiim. K ia tbe leather. It ii 
• piaottol atiunprd-iip leather ajuMTorliifr tho [>urpoae of u 
MM watAier, aul u held in Its place bjr tho jaiub iwrow L ; 



c=ca 







Fra. 0«9 



F it) tbo mptotalmtheplaAknrTBlmoiit. (By-thc-byn, thin 
ii rathn a todiona j'lU at timet", no you oiunint vi^ry well 
pirk tbo Talro up. Ti) iln thin oamly. dry the lop of tho 
valve^ and place a hit of pntty amn tame, and thla will 
focch it up vithout any trouble.) S'<>w let nn cxamiuo it* 
MAtioi) ■ Tbv wati<r drirn in at A, tho Talv« tiitm K ia 
down bolow Iho bridfni G, anil Ihcim ia a frro paHOfro (ur 
tha water. Tml aen that the ttibn-wnalirr K fit* tho tulwv 
B, to that no vatinr can piua thi* wn<r, niid tW nlmnKur 
tha pnamrv tho tixhtor th« wwdxir flt.t the tijln;, Nuir, 
ptill up tho float Kd y ; thia briiwa up the tutw ttmiutrli 
tha bnJgd <}, and Ut tho uitdcErndo of the olock. or valve 
£aoo Itl. a« iihiiwn. It tokra thn valve up: what theaP 
The wnter-way thmugh K m mUiinvd aft. Now oiuitinua 
to pvll, and tm> dark in oanicd em tJip of tulio uii tlie ImmIv 
of the vatvQ and rnnnot booome out. Let ifu the rvd luia 
tha tnbo dropa, iMviiifr tho rahv ahorotho bridKe. when 
tha w at er- a ay io again eataUiahcd. 

Ia thU baO *alv«, Piff. S46. tbo adrantaRc ia, that you 
laarpall up the Rxlot tlia ball rulru witfauut mitting tho 
rablMV with tha aMttng. TIuk eould Ih) ui^wmpliahud by 
tha uaa <rf a ball raire invented by Mr. FriiiL, kiuiwn na 
FrMt'a Patent, but tluA la nut an njuilibriuin ; biiudot. if a 
laad dtaviac ahonld happen tu Kot into the Fruat'a valve, it 
!■ a huMiNa tA «w if ft tan get awny, beoauw tha v&j ii 



next to bloeted up with ths apfndk of tht Talre, ke., 

to «n.y uutliiufT of ita uiily ciijiTuiiij,- 1™* thiui nne-oiyhlh of 
an indi ; alau ttx the bail vnlve ia Fig. fi^. 



Oftbopne't & MorHa'e Ball Valve. 

Anether bitll viilve, h/ivinK nil tho proportlca uf Oaboma 
and I'ucrlijait'a I'nt^att Kqiiilibritun llnJI Valv*!, in BbowD at 
I'i^. an, and iit a valni N]iraiiul!y eonftrueted, to that thn 





prt^aurr from the main j»p» ia on thp back oif the ralre, 
thtreliyennuhn^itapiirfMt teundnMe, ThU is not relained 
in Fig. «(«. 

Waste Preventing Ball Volvo Attaohments. 

At Pile. S35 in ta bo aeen an Imprnved kind ot boU rolTe, 
aoitabli; fur wuMe preveuliuir citterns, baviiijf unv valvw 
■ituutiMl in iho iMttom oa at M, but with this hall vnlw 
altaehmeiil auy Idud of outlet v^v« may bo employed, aush 
aa a aunnle ipuidlo valve, &e. ThoeetlaB ot tUa ball vattre 
i]iaafi>Uuwa:—8uppa«e the outlet valve «f the drtern to be 
utlucbed t« tlie Uwr pun, aa at H, pull ap the uutlrt valve 
iiL die wrdimu-y iiiauiiBr, and (he eivtern would nuppiv 
water to tho W.C. an luiif; aaany euuld niD (linxi^h lh» bull 
valve, ao that, in order, with suohavalvv, lo jir^iirit waito, 
tito inlet must be shut oft, and by pulling; uii the rod of an 
ordinary baU vnlro tbia would anawer, liut ty putllnir iliia 
valve the mbbeir ia apt to becviue i:ut by iJie eLxitinK. nnd 
ao thct valve, in tbnc, Deooinaa dootiDyvd : but with the ball 
valve nhuwn at Fig. 636, a ncrMU pulling op thv ateei of 
the ball valve hoa no control over elodng tho InM valve, 
inaaniuoh ■>■ tho end of the ball tod, at 2, ia ereokcd and 
oa(l(gle jointed, and can only net on the end of the wejuhted 
Urar (whiuli oontrola the H[iiiidlu of the \a\w) In one diroc- 
tioD duwnwarda; that ia, wliun tlii^ XiaU It allowed to fall, 
ita oeggle juint at 'i preaoui upuii tho eud of Ihu wetslitcd 
lever, und ■> oponii the vnli-o. Wt pull up the Uill aa ahiiwn 
1^ tho dotted bni-H at K. and the tutll rod will lie nut if 
nmlTUl, ao that In tlils oaae the Mtrni or rod of the t>all irtay 
be coimeoted ti) thu lever H. ami iJie lever H la o apindle 
valvo, whenyuuean L-etpertect ahutdugollof the Inlet b> 
oietem before the oulL-t valve la atlanptcd le be opened. 

Having aeen the oettoa of this baJl valv<.>, I will next 
lotioduoe a WMte piweDler vUch b not quite » intrioale. 



Double Valve Boxes or Citt«rnt. 

Theae valvM and Insa are well-known to nMity all 

filumbun. but tlie diffi-rent lairtA nnd manufBRtun an 
I'lriuii; tberefoie, I eliiiU only piuk out tboao irbich have 
>t«od the bent t««t. 

BS 
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fb. IHIi i« k nooliou&l clovotian of Sto&o ond Co. 'it Iatkv 
MHO doub]»<olLftaibarcd waste pn-rrntcr box ot ciatem. 
■ad Fig. M9 ia « piUn of une. lou mw in tLin tlf,iirr rou 
liA«« l£e wdl'Icnmra Oibone «tul Pmii1«m'ii I'stntt BoU 
Tftlra, wbieh hu been deaoribed. Juat uudur Uiu inlot 
fnm liie bull ralra ii tlia Ont valre. which iPKuInica thn 
water fram abota to Mow. or {ram the first uhuiibLT to 
the iMioand, wb«ralu t&* laige valre wurka in birtUiai 
ekiunbcr,or, inotJi^r wordii, tho outlet ralvc tuW.C. Now, 
Ij fiwt pulling tho loi-DT, it flwt oloaea th« valve in tho top 




Fm. HS 



nlier, and by conUcuing U> pull, iht Io<rer jnimm 

uglk tfma! known u lou luotlou, witliDuC tint ootnat* 

In; ttaa avconil Tuln-. uud a* the pall in vutitinutd, to will 
tlie Ina tali« up tlic second, m uuUul «alvc. luid allow tbs 




no. su. 

ooaknta of the aeooad ohaaibw lo Sow and flu*l) the W.C. 
Ltt ge the duin, and ch» oatlrt vilve fint eloaea^ and 
■Uows the ftiw valve to apkJti open, snd ao on. TtieM 
iiMiii urn. whStt mads of ca«l iron, aro innili> with taper aidea 
and Rranded oonwn, ao u to mluno ilir riak of ftneton br 
(rat la a aMbmam. TLa mom ciftoni i» aUo fttted with 
otbv ball vatvM tf nqqired, or with an lulitition^ aerrJca 
boM or dtanibar, willt WMpdng |nf« for *»!«• or pan 
okarta. 



Doubl« Viilve and Aflerflush Clatem wi'A 
Cataract and &lphon ArranfiemenL 

iPtInt 1.179. JLJ>. 1876.] 

This eililcn waa detngned for tb* New Biw Hmt 
Coaipivnr, in tbo jear 1S7Z, but vitlKMil Ihn om tj Ai 
frujr^l vilItu W. which wna palOBtorf in dia jw UTI. K 
in u D'^ului'ir whitdi hsa bocn apnUod to kvitedi 4 
iliSm-nt ptuTKiw'*, evm in the Cutiujui Staam Kagjaa. (Sm 
Itt'unio, DU tAc " BbuiuD Engine."] 

Ttiia wiwtc-pruTvntiaK' iwrriev-bnx, F^. lUO, ia tOaL 
on purpow to dhow chno ditfcrmt nomoeoki. A iaiie 
iiiU.'t (wrvioo-box. whndn worku tin- b«ll t^v*; ^vtb 
valro U. whluh, it wUI be pumcind, ta nwU^ aycn U 
aeatlnpi K. ihuruby cnttlug oil the onnunnaiostkn Ut w 
tke bos A, ajid tli« box C. tf iron look at tha red P. rw 
will at once one tliut it paMMga tfamuib iba Imr <1. 04 
oan be onlj' mavcd une w-ajr, no nmttvr bow far jb« ■•; 
piill tliiH luv<9' down, Jfow on (.-xumining It, j^m m ikal 
th« I<;i-i!r lukc« up th* valve I, and ma bing *» jDo h«U tb 
li'viTiIuwn ku it will IraM uptMa vmlvu, but 1*4 gomdlMb, 



iind ivimrUiintf cJiMicumutBlo plaj. It la tha' 

Tbc action in jont that ol tlw ^ack or oibar imap. By 
dapManog the Ivrrr G, it bna^p dnwa ik pMun ■ 
diaphragm in tht? rj-Undc-r S, bx tvaaon «tf ibr nlr* L 
opMiinff upwarda, fte. Of eooMo tl^ tXoaut tki> «^t« D, 
and opcnx I. Now )M go tUa lover, and tb« ein lii'irf m 
paokiny on the piakm waridnp within tlia cinder efaa 
oreipandKor ffivM, and prevnnt* tha tavar fota^latk. 
but let there be n amall bide tbraiudi tlta iMtoa o< ika 
orlindor, aa at U, and the water will ruab thiDOclt a^ m 
ml the opAce bolow the piaton and vfUndcr (or ta Um <i 
water air will annwvr here), and in pvoBOftioa to lb* itmd 
thia kolo M will the lever oo back, tanig tba oatlM nha 
I, Willi It. 'Duaialha aoLbicctof apataoL IAo«UIm 
nrmark tlint it waa wotiad out duruis tha yoan VSiX B 
I8T0I and mado to work with nemor, oil, air, and. aajia 
ae«) tlM beet wUh water, imnKliniv« uaini; piital 
diaphragmt, ke., for Ibuaiitiuitiii^ <>r nrtdtdlnir] 

Tbo metbod dt tllu«mtinfr Hm "IcMt 
levtn it boroahawn rvty plainly. The ran 
uiitlft 1-alre I, ii juat aaaM. awl the k>««r ia la 
lakiriic up die valve D. but befosn U oan < 
k*v(-t liM to ^BM Ihnnftli Apaee e«llrd luat i 
ii u QiiTvlly in thia apbgn. T)i« \nna <) 
with tlie down pqMi V. It may ■!•■■ li« mmb thai M tt* ' 
pipe R th«re laanaall Nn.pipeT; thla pi^irhBha 
an opening In tlio bottom U: it nleo haa ona atthelef A~ 
wlilt^ MiiuBiiiniicatea with the injtde of Cba jdpa B. 

Till' luu uf thl* \i at anore bnportanoa tnaa n* naAai 
luuj think— in fact, thia la a mnrbrpkoa vilC varir- 
l>i>ivi-iitiiifc wmi?*-bux MplfHi*, uid M tLa veak fl# laltr 
twenty yonnt. It efldetually prvviiits tlM rfpkc* il'ln 
wliMi Ihe I'luaet pipe ia tnppM, l>y giving elr u> the MlhtBl 
vht^ thp box C u fllllntr, a< foUuwa — 

Suppoae tlu? box to be full of waiar la the 
of the box iil[« T. I^ill the bvar doan and op 
vnlre I ; aoddvuly Ut go (the oatamct ta hn dfaaoaw 
the Mpium oome* into Mwrali'in and lakae nft Ai 
tram Uie box 0. Now taa alpban la dcMke, and 0* IbImJ 
are empty, and Teaniiw a Utile more air ttaa h^ lefll 
takm In. Dvjing toe tuao the outlM box OialliH'.*a| 
box-^pe T etn^ica llarU throuR^i Iha ap aal ai » if Bi; 
that auppUaa tha aaMaaaiy uaaBiity of air: tail «lMlta4 
water rwea *p to tU box mhe V. U mt^ Kh tMi ^abj 




ay lor 

a email bote in tha aitibon'will . .. _ 

tnbe ; ao It will (or a tDno, bat a* Ihla ai 



fia^rhe^l 



«UUal *bt Ml 
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WASTE PREVENTERS. 



thfi jtltv OD tfao K end cif the lt>rar U ckuied, m) u bi 
pnmmt tho vnUiT cntcrinif from /. to ^V. Tha vaIvc id 
Ibo bottom iS tho oompnnmcnt W ulluwit tlio watvr to 
ftudi th« W.C., nliioh niunt take plnov vhc-n the sr^t in tat 
Qpno, Mid the valvo () cpttui im the risitip oi tho pcnen 
from thi! cluMi^t-iN-ittv tur tiii* ul>Uou m.-l- uLto Fiv. 651. 
So tlinc iliU vnci bu amingnd fur «itliur aiujflu or oouble 
■cLIun. I inuy ulmt rcrainil my rnuIiTii tliut itnjt of the 
dtmUo octian uloiwt ralwH Wont duticribml mur ha udu'Dkil 
lO M*t-Mitioii oloMta. Perhaps thv Iwtlvr tiUu ior (Jiuni 
Tslr«a would be doublc-fliiah itctioa taIvm. 

TylOP'BAfter-nush,and Oouble Valve Action Service 

Box Wasto Preventer. [Fi^. 652]. P*twitMl. 

TtoM U a doablo-T&lro Mirioo boci o«H>ouk|]y doid^rnnl to 
g^Tft tht AfteT'tiiuh Ml DOOMMkn t> oil oiMietii mquiriTxjr tlio 
WBtur to bu loft in thn biudn lUtor [bd luuidlu in [Impiuxl. 
It wi!l U' limn ihnt tiio Ixix B i* tha Inlet iir Miiriiw Imx, 
w)i«r<!in the hail \alTa Knrk.t. and thnt T) in thiT mU-a 
which irovvnu thn watnrwny I. bo K, nliii-h Aiipplicn tho 
outlet bgx 0. It irill alno bo ovidoat Ibut tl>or« u n tlurd 
flluBibcT or box, P, which is tho itftci-fliuh bus. 'I'hit Ium 



pipe U. In box tbe ootlet t&)«« P ts ■!» bed. fi li 
the anrSaw. A tli« inlec. 

Th« Mti«a u ae follows :— Soppoee the boa B to b M 
of wstor.^|>tdl doarn th« l«r«- Vfi thH fiivt tdoNi tli 
tbItos, D and £. After whli4i ean^wm (thienfh JM 
EDotian) the pull, ur llii.: Ihroush lost tnotiaii dm^ 
tltbl^e JomtfenOtUllerfi^niiifwiUi oujuf thevalrai. M 
br M oonSiBUiiLK llie Jiall vou lift tho valve B , lUi A 
thoboxP. AJw lift uie velve F, whi^ allows the miAMli 
nf tho box to flnah the eloatC Keep the paD thO, ud 
nn Rinm wntfT «tn bt obtkiaed; but leleeae th* piS. tat 
tlio wpjslit IT on lerar flnt alomii the valm F, Um 4> 
vhItc II~ nUyppiBlg off theoonumiiiioKtiKNi betw«ai ^ bam 
rt, P. 0. Sf, and u MMm aa tUa la doM it ovitaa tka dlw> 
fluih vnlvB £, which giroa the oonienti of ihe Ins P ta 
tho clowt. Wboa S opraa, D opens also, aad flk A* 
bo«0. 



□ uett and Chrtme'a Cistern*. 1 

Tliijt wMto-nrtvom^r wu, uid ii^ ooo of tit4> fitct inik 
niuTk<?t. auduf LliediiubU--i;iiMnbRred Imid. 
FtK. 6U b iliu wMtto [wwucduig dalan or h». ■rihlli 



T 



y-^Vff 



r 






--^r^^^^j 



Lvii*ii 






.M 



rn.1 



.1 Talw H. wliiuh finn-nM rh.- W(il<r-wnr {pnn U>\ II to 
bni r. In Uti* »•■» ihiw U uIm> u v«lti> li, uliif >i i^iv,siui 
eft* €wniinuiijraUuu pipe bctuMn the V)x P muI lU Aowti 



fur aiijf Wi?,, kc, wilbuut mvtrr. Kj|r. M4 u «i 
••f nntnt-, tliuwlii^ Um nliiv, aim, ball. Am. 
v-U, QM, UT, aiv rictatioa iv-tJua »mi alam 



6 THEORY OF 

each other in the same vertical plane A BCD, &c., hy 
means of joints at those points, and are supported at 
the extremities of the first and hist, and acted on by 
gravity. It is required to investigate expressions for 
determining their respective positions, when in a state 
of equilibrium. 

Considering the two bars AB and BC as fixed al their 
extremities A and C, tlieir positions are determined as 
they can fonn but ^ 

one triangle ABC 
upon the constant ^.^-^ 

side A C. But « a. r ^ ^ 

supposing the three bars A B, B C, and C D, as sup- 
ported at A and D, their positions become indeter- 
minate, that is, they arc moveable about those points, 
and an e^juation is necessary to find their respective 
positions when in a state of equilibrium. We shall, 
in tlie first place, take the three bars A B, B C, and 
CD. 

Produce CB. CD, &c., to meet the horizontal Une 
XAV at B', C, &c., draw BK jwrpendicular to this 
line, and let BAY, the elevation of A B to the horizon 
= 0t, BB'Y ; that of 30 = 0^; CCY, the elevation 
of CD = <?a, &c. 

Suppose tlie weight W, to he fixed to the end of AB, 
and let the vertical pressure acting at B upon A B in 
direction BK, and U|hiu BC in direction KB=;), the 
lateral force acting at B upon A B in direction K A, and 
U|H]ii BC in direcliun A R, being equal to that acting at 
C upon B C in direction K A = /. 
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piles perform the office of abutments, are the principal 
circumstances that lead to a determination on this 
subject. 

To the three kinds of archps of which we have spoken, 
and which are the only ones now in use in France, we 
must add the forms employed by the Arabians, and 
especially the Gothic form, composed of two arcs of a 
circle, and known by the name of ogee. The latter 
would have the inconvenience of diminishing consider- 
ably the outlet, a fault- which is easily corrected by 
working apertures in the tympana, as has been done in 
one of the bridges of Pavia. There may be cases in 
which this form is to be preferred, but taste ought to 
proscribe none, as all of them possess merit when 
suitably appUed. 

IV. OF THE SIZE OF THE ARCHES. 

Although the size of the arches usually depends on 
the particular circumstances of the locahty of the in- 
tended bridge, yet we shall venture to sketch out a few 
ideas that may elucidate this point. 

Small arches are best suited to quiet rivers, the waters 
of which do not rise to any considerable height. It is, 
in that case, easy to fix the foimdations, and it furnishes 
an additional reason for not fearing to multiply the points 
of support. Large arches, however, are most suitable to 
torrents, in which it is generally difficult to lay the foun- 
dations, and in which the waters frequently draw down 
rocks and trees, which may damage the piles and the 

D 



I 



I 



•ad (twts th» fren -vorlr of the elowt 
md vslna, lo mf nnlliiiiK ^tuuL Itin 
damp uiaitig unil i-.iatuiii^ ihe mwl k) 
nlit »ivd irnip ulxiut i tuid J Mr, 
lOAt uJbDK uU Uu) eurrDuniiiiig oir- 
finimlani^n into coiundenvboii, the 
WMto-PcoTentiiig cUUrn ah»uld not 
bt flzM Iwlow ■ olusut &OBt. 



I 



W«ato Checking Boxee for 
Cisterns. 

I^i;, GQ4. — Tliix liox is u|Min Uic 
nsmc nrinr^plo •» Pij?- 893, th^ diffor- 
t«M Ming that it u for Aiint; in 
irtm or alitte <niiU>rn*. %ni hu a. nmnll 
bola in iJne jiilr fai Htling. mxivh ahnut 
Ibe Mine MA Fiv ''^^i ^c diffcrvncn 
bvinsttuit y'tu. &'A luit. a valio U fixed 
in lAme for uiuttlng nil thn nntt7 to 
W.C., sod Fig. <lii4 may hav^ Um 
valro anywhere in tho IfUKthnfdimni 
dIm U w.C, or flxwt uiid^r »rikt 
wf W.C. 

F^. S63.— Thfn Merriuc-box is in 
«ictioB nmiUr to Uiu Imal vspUincd, 
bat for Kldering ovm the dDwn pipn ta 
V.C. or, in fs^ to ■ rink, Ac. Tnu 
we ihkt It liM the Inlt^ at the Hsht- 
hradfldesd. Put on «it>balc od tho 
lop (or sir-]^po. 



Common's High Pressure 
Service Box. 

n^- BM in ■ Mclion detatioo of 
■uaoi's Ugli iveiniiru wrricv-box. 
D la (lie box, wliich mnf be of ba.il 
Or cAber lOftttTial ; A in thv Ktipply 
vstr« U> MUtte : B b the outlet rnlve, 
woiked bjr tfu> st^dle I. It must 
lie iCUcd thkt although both ttieee 
valrca an worked hf Uuh one (lpiudl(^, 
Oto one tma he opened and tlie uthor 
idoMd at tlie Mine time, and that the 
two cannot be opm nt one and the 
dm*. ThU beinff theeaM^ aaj 
li>» faalet valve A in opon lo the main, 
■Dd the wat«r in main undtfr preainre. 
Oke wat<^r I* Mint throutch A ^lud u.\vtiii 
Ibf [>i{)e R Iv the bvx D ; but, lu 
tber* ie n» (wape fvr tb« air it be- 
Danaea eaiB|>meed, and the watn- 
kept down, u ahown. In the box. 
Bat aliat otf thtt inlet pipu by puUinj; 
■p lb* lerer 0. then In- euutlnitinjr 
tfae puU upca tliL- uQll'l \a\xe B, anil 
the MmptvMod air wiiliiu tijp of box 
B win Hf-nd iiul Uie irnt«r to Atinh the 
elo*M, and with etiaal fome to thM 
in tho iBiiin. F Is a nmnll pipe 
ftUtd tt> drnin the iiipc* empty. 
^114 iitaiiily Bhowt tlinl pnciunatica 
and livdjustatici oomUnod ore uacfiil 
ai^cfttB cvc-u ia WMie nv*init«r». 
(AIM we F%. HI] 
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From Ihts property we may immediately derive one of 
the most useful cases of equilibration, viz. Tlie extrados 
being a horizontal line, it is required to determine the intra> 
dos, on the supposition that the equilibrium is maintained 
by vertical pressures on tlie voussoirs. I^et C be the origin 
of co-ordinates. CH=i.HF=y,CE=«; CD=«.AD=/3, 
« the incUnation of the tangent to the horizon, and 
draw H'F* indefinitely near to H F. Now if we suppose 
the whole niaiis to act perpendicularly on the voussoirs, 
the ilifterentia] of the weight of the column may be 

represented by HF. HH'=ydx, and since -?=tang. of 



inclination, we have from the above ft/ d x ^ c 



D MH 



or ydx = e. d.-J^; c being a constant quantity, whicb 

will be determined afterwards :, 

. * . y rfr' = c rf'y. 
Multiplying by dy, and inte- 
grating, we have 



i Cy»+con8t.)d-r' = 4cdy' 



r.pr : rt ipq) : : mo : oa 

W : F ; : ED). I : coe. < : ; bm. « : 1, 
.*. W=F. tan.i. conwquently W vBriei w tan.tt anoe the 
horizontal force ts conctant. 

if w 

Abo uot am is a nonnsl. mm) lan. t= ~'. we fauve 

■B BqnatiDii to Uic ratowy. 
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or c (-^) =j/" + const. 

But when « = a, -i vanishes, 
ax 

.'. the correct integral is c (-j^) =y'— a' 

dy '/y*—d* , ,- dy 
■ --7= — , or dx= ^c. — 



dx v'c ' Vy»~a' 

the correct integral of which, Hall's Diff. and Int. Cal- 
culus, page 313, is 

:r=^c.(hyp. log.y+^7^') 

.■■-j-=hYp.iog. y+^7^' . 

vc a 

If e be the hyperboUc base, we have 



a 



X 



■^•^ g y~ '/y^ — a? 



By addition we have 



X _ X 



a 



f 






Differentiating, 

X X 
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IS 



but^? = tan.i, 
ax 

c sec.'t 



Consequently the radius of curvature is proportional to 
sec.'t directly, and HF inversely, or HF is as sec.^* 
directly, and the radius of curvature inversely, c being 
constant. 

At the vertex E of any curve the inclination is nothing ; 
therefore sec. t = i, and if the radius of curvature there 
be represented by /, the general expression for the height 

becomes a = -jOt c = a p', which is the general value of 

c for any curve, in terms of the height of the crown and 
radius of curvature at that point : this subslituted in the 
general expression, we have 

HF = -^sec.»»= ^Pl.secV 
p p 

If the arc be the segment of a circle, then ^=^=1, 
.*. HF = asec.^*. 

This may be very simply calculated by logarithms, 
log. HF=log. 0+3 log. sec. t. Or Bj 
we may give a geometrical construc- 
tion as follows : 

Draw the vertical line FS cutting 
the horizontal diameter in S, draw 
ST perpendicular to the radius DF, 
draw the horizontal line Tz, cutting 
the vertical in z, join Dz. Make 
Fu = CE, and draw ux parallel to 
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WBtor «o:n'cyod lliraush wtdh pipe inii^ ^m liablo to 
no fnutrd, vxntpt wlictv Kuch dnjtt, uhpit, sink nr 
Pin&nurn bolr,'' ar atiivr hudIi plnnr, nhnll bi! in tho 
fcroidablc mianv of cucb pipoi nnd tLen in ercir suuh 
^ i » miob p<p« duUl fcepuwd thraiif^h ivu cxtvrior oast-iran 
fvpe or Joocet, of mfflt'imt longth and HtroDfrth. and of 
■ucb ooDJtraotiaa u to kfford due pruteottou ta Uiu *' wntiir- 
pipo." 

Depth of Pipes under Cmjund. 

Ko. tA. Ercty pipe hmatia UiA for tfai? oonTprnnrv of, 
or in oonnntioD wllh, watnr ntptHed b}* tlu> Oampniiy, aluiU, 
wh«i laid in optm itronnd, b« Likid bt lou^t i foet G iuohoe 
bclnw t}i« (Rufaiw, ftnil nhall in ovnry fipodi]:^ tita&tioiL bo 
(KOtoctfld Agunat tho offocU of fnwt. 

No conneotlon with Rain-Water Receptacle. 

Vo. II. Nil pirw for t]ie«in*yjrjiti'>.' of, i^r in oinuiortiDn 
vator BUpptied by the Camptny, Ahdl oommtiniiMLU 
aajr eirtom, tnitt, or otixer raooptade oaod op tQb!udiid 
lie tuM for nbw&tcT. 

Slop. Valve. 

No. 12. Every "ixmimunioiitiim-pifw" for tlip oonvry- 
•nw) of WBtur to bo nupplinl liy tJio Onrnpnnf into anT 
gvctniaM titaU iurrv, atorncaritopjlntof vutraaoointoBiw-A 
pMmlao*, and if deiirod by the conuunor within mu-ii 
nnmiiM, a aamul aiid mtituliln irtcp-vnlt-fl at ttix mToW' 
uevn kiiul, with nu urvA of wnbirway nut Ima than tluit 
of a baU>Indi piiM, nnd not giRitUT than thaf, of thn 
"oonununicatioD-ppa," t]i« riw of tli(^ vilIvt' within tli<rw 
Bnalla btdag at tLo wpUcm of tlio waeuincT. [Swo Fi^. 250, 

If ptaoM bi llie ground iniDli ■'i>bap.T«lva" •ball Iw 
ftoteMed by a praper lui-vr and "(raiiM-bux.*' 

CootXnrr.— It jou fix tlw rtop.ctx-.fc itwido thn (vinl-hnli', 
doa't At it U ihouMOii^ artt, rix,, in «iir-b n piiutinn tlint 
irkni till! liwle ts full ot oosla jou onnnot snt iit tlio rnrk 
to turn it. T)ii>n n[>pi;ftn to be tomti Tainiativ about tbo 
OIbm of Bl«f>-OMk. I oonttoid that tho b»t cIiih of (wrJc 
fbr tba Compan^r ^^ ^ good ffltmd n^iind-in ntnufrht- 
way goiuMlat took, tuilh umant mA »hJ. Tliliik liow 
Buwh Mctiua tliere la in tka 01^111:1:7 xnrrw [1ii<t» oK'-k. 

rrooBi dieak tho water in tli« mruHH. 
Ctiaractor of Cisterns and Ball Tap*. 

Vo. IS. £t(T7 daleni nacd la oMUtootiwi with the watiir 
■n|tpliad hr tha Ooinpwiy ahall W mad* iuA at all timca 
ni ■iwtaiiwdwatOT- tilth t, luid Ixi prnperly eoT«rad and pliMtul 
in aneh a poaitinn that it ri»t bo inapect«d and doani^. 
BT«i7aii0b axialinfr rtctOTn. 1} mit atroady providMl witli 
on (dotcnk "ball tap," nud vwry »>udi futiin.' dKtorii. 
■ball be pretidad witb a twiuid and auitiibk' "ball-tap" 
of tbo TaFre kind for llm iulut of wutur. 

OeanoDrr.— Boll (>>nk«.~Ttu> bi<«l an tlir i>hcBpo«tin tlio 
end. Tho rai™ Oinold b« allowed to wpen tlw dlunMor of 
tbeaaatin)7. inordorthataflmBUatOiie^ Co., idby l» aUowud 
lo !>■'*■ the iwatinii witbont beromlngr JamoMl, whirh 
BDoQa tfae iMtliig of tho valrc. My fxporimw in Llint 
tb1t«« opanimr horlcimlally an brilvr than ttiow wurlcini; 
vettifally, for in tho fonnor Uttlv hiln nl tohd mnttvT con 
ibop dina-t from tho a««tinr, whiUt in valvM with rcrtieal 
aaatiiifpi iKk aoh'd nuhataaeo will drop on the valvc^ and U 
beld thuTv bj the ndaa at the outlet. 

t'Waete Pipes to be removed or converted Into 
Warning Pipoa. 

No. U, ifo otrrjtav or iratli pipt otKfT Ihan n "uvrmiug 
M>v" tAaU ^e attacAfd Ivtny ciHtru mj^irJ uttA leaUr ^H Ih4 
Aa^pany, oixf nwry amA oe^jfcw er " iMar# ptft" aeiaftiv at 



fit timt vJttH thna rt^ulatitmi MMe imta »ptntia» mImB if 
rmotwd, er at the uptmn iif tit* foiutimer iAtU tt MMrflrfarf 
itiloan rJKtvytt ^'ifurning pifie" within too otlmJar maalAt 
ntjit afUr tht Qomptm^ thiil tan yirnt tk* wrtifitr of, ar 
left itt tKt prmifH in irliicli (wA fitltrn i* titiuiU, a nvlitt in 
icriting rn}inn$ig mth alCtrattoa la be taadt. 

OoHMEirT.^Thia ii ratlicr a Kood thtnnr. Inaamuob aa 
LLouBuiida of wastce arc being uut oil wlufh hnvfi btwn 
lUod into tho draina, aoil pipca and auch like, which, tu any 
tho iMiHt, ia not Kfooi), irattt a aonitaTy point of ti^w, Muny 
plutnboni mn awny with thn crKinnoiu idin thnl they iniiiKt 
Btop lip lb* eiid rjf ihn wB»to pij* nud put In n. ni-w 
waniiuK pipe, but this i« not ao ; rimply out it nlf fniin 
tho dralii or other ohjcctioRitl plooo, uid conrcrt thin muuo 
wautw pipe Into your overflow pipe to dliKharvc tnln tlw 
opwi ftix. Tliid wimlii ]ii[»t nui_v I* nuidorwl uw-ful fur u 
c.Ionn^iTjjr pipfi for omptyinp tho citftnm, nnil may be fl»ad 
te dinchnr^fi '\n\n nii opon bpiul. ftr^.. but if tills la tlic oaae 
you will »vm hftvn your wut«r man on lo yon. if bo 
onnnot icot to voe thi^ open end. Inauohuaaea yonmuit xl^tp 
up tho oud of your ataniUng wwte Bud provide a frali 
overflow pipo. 

Arrangement of Wamlng-plpee. 

No. 15. Erory ■'w&miiiK-pijM'" nhnll bo nln«?d In niinh a 
rituBtiua aa idll adioil •.>! the diwharci' of Ine water Irom 
such w ami HIT- pi (HI luiiijr readily afcpfflniiipd by the offii*ra 
of th.i> Cuiiipany. And tho po«itkiu of suuh '' wntulnt^ 
pipu " Bball uut bo diuu^'d wilhuut pnvioiu notioo to and 
ajiiiTOvul by th« Compnny. 

CoiorBm'.— NotJw, the waming-rapo i* takt^n fmtn the 
old wamin^-pipea Axed tnitn within lin. ot the top of 
ciaUtni, niid brought to the handlo of tho pomp aa a tell- 
tAlc when the tiiuii huH pumped snfBoient, but tho wamlnv ■ 
pipe in the oa^i' in puiut in 01 far greater Importance. It la 
h'.-rt' KM a.Ti uvi>Ht<]<* p<l><.\ ""d iixitoad of bning a wuall )ia. 
pijp^, it f>hoii1d bo aK l(Mut aiitMn timoa thn aiap, if the 
datena is only supplied with a Jin. naia : and in proportion 
to the aixe and praMiue of the inecaniDir wnler. to ahoold 
be tho aire of^ the rnumiog liipo. K.Tt.— I apoko of 
waruing'pipu being takna inia iho old waming-pipa, ae 
tliough it waa nut uaed f^ pnmpa now, Uio roaaoa bomg, 
tliat I have fixed plenty ; but being in liotiideD ao lentf< °^o 
fanetee the good eld eoontiy work haa ell £«d 0^ tat 
bappUy It haa not. 

Buried Olsterne prohibited. 

No, 10. No dat«m buiiod or csramtcd in tho ground 
*linll bo UM?d fvr the nturago or nwopUon of water ■tipntted 
bv thn Company, unliw* th» una of^suoh oialem shall bo 
allowed In vrit&ig hy tho Compnnf. 

Butts prohibited. 

No. IT. Jft iMedm rteeptaeli wtthaat e pnptr mttallit 
tiuinf titalt W htnm/Ur llmifkt ielo itm far tht ttoroft of tmg 
voter tufpUtt tff lit Oaipeny. 

Ordinary Oraw>Tap. 

No. ttt. No dmw-tw tliall in fnbim be fixed miltae Ibe 
MRio nhAll bo Bonnd ana ruitable and of the '*BBrew down" 
kind. 

OoMxnrr.^Thiaiea wnmg idea, tor the aimplenaaMi 
thnt tlie arrow down oooka are only naofal (or biEh ptwuie 
work, or for place* where tltoro w ot loaat. 20li. neud nf 
wal«T ; if they aiv naod for lowproMure work, ymi i-aanol 
«4thom to Tun fiutennngh. Tbirabeinn'iii^niaiiy lurvinfiiT 
uin watm to pn«, t<> lajr nothing about tlm iiiunbiir of tuma 
leqoirod to opmt and eloaa thaa, half tho timo po»pla 
will not troaUe U> oloae them, whOot, on the othcx liandt 
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with the ground tn cook thfro ia no tiuthor. If voItgs 
stiuA be lined, why not luo tat l9ie prtamrt %eork npnng- 
valvM, or «Lm piua-vklvoa with cup Ivulhcn. 

Draw-taps in connection with Stand-pipes. 

No. IB, E«uy "drnw-tnii" in rnimwtioQ wilb any 
"atand psim" or other nptiiimtiw wtteido iwiy dwdliBg- 
bouH> in a i^urt or oiher publio plnx, to suppl; sny nvup 
or number of mioIi dveoUitig-liQuaoi, shall do touiia and 
auitaUo, and od the "waat«-p»vcaitor" kind, and be pn>- 
t«olod ■« far u piuaibla frwui tnjuiy by fKwt, theft, or 
miwihicf. 

Coaonsn. — t lAonld hem ramaric tiiat yau mtwt Ro about 
thu job vory cautinitily, for thcro luw a number of wnitn- 
|>r9V«Dtfir (Nicliii in thu nmrki-l, Kiimr vury gond, whilst 
others nxo unt^liuu. Tlid bi^t plan U to nppi; to ctuili 
Compsny for whikt tltcy idLiw, luid uiitku juunwif riKbt 
wittltlwiu fiml. Von eve thu cLuuve statoi a wnitc-pro- 
TCnte* oiwk, but thtr^ un> diiubic- vilIvl' atAiid poirtj iu tbo 
tnArket whioli tnswcr M-ary purpodo. Tiiej- ur« mudo •« 
shown at F^r. CIS and Hiuiply work like tbu duuU^j vulvu 
datcran bvfuru d(w;rit)«l. 

Boll«ra, Wateralosets. and Urinal* to have 
Cisterns. 

Ke. 90. Evoty boiltt, urinal, and wat<a--oIoMt, in whlok 
vattr si^plied t^ tho Compmiy in ujicd (other than water- 
olosels In wbicli hftnd-BuiiLiiitf Is omptoyed^. sluiU, witkia 
tlmw luuiitbs niUfftheae ngiMtioim mme futo oporatiun. 
be nvnml oulr thnrajrh a cistern, or eerviut'-box, and 
withvut a «tool-cvok, nud thiftv hIihU be no lUnwt vuiuiuuni- 
oatiuu (mm tLo pipM of tho Coiupaoy to iuiy builvr, uriiud, 
or water-ulowt. 

Watapoloftet Apparatus. 

No. 21. Erenr " wal«n;lu»ot-ci*tOTB " or wftterclo«iet 
■ertiiie-tiox hacaiter fittod or flxi-d in which water bupiilii-d 
by the CutDpiuiy ia tv bo imed, hIiuIJ Iihvv ui (rmdcnt n-a«t«- 
prarentini; apparatus, to oonxtrunt«d as not to be onpable 
of diaehuglng more than two {piIlonR of w«l«r at eaah 
flush. 

CoYMsxt. — Here it alinply atatc* that thu waato-prevBat. 
in^ appumiuH aludl be vSuaont and inu*t not bo oapablo of 
dwluiixiuK uoro tluu two )ptUuiu at oaoU Bush (whJuh ia 
two galXann too small} . Feoai thti it is imdont that Iha Wat^ 
Company's jmwm it limitod to ths worJn oKdont. and to 
the quantity only. Thry should sImi Iiuvo dntirmitird t)M> 
sJM of ouUct rnli-o sMtinir, whirJi shoitld 1m> at l<uuit iin., 
and with nub and Uninir to mntob. It dom nut uy any- 
thing about the mim of tho dateni, noc siic of 9ccn<:c- b«s, 
trait movt likoljr the parson that drew up thi* nilo did uat 
know what a aornoe^box wiu. Otu) Lhiuff in citrtain, it i* 
not * naiani, ta aome pooplo am iiidiittid lo think it is. 

Urinal Cistern Apparatus. 

Ko. 23. £tcI7 urinal-aiatan iu which watte supplied by 
tha Companr is used, otha than pubho urinal-dstonia, or 
dalsana hara^ altaolied to Iham a aelf -doain^ apparatua, 
■haU hara an eflkdeat " wnatft-pveventin^" apparatu*, eo 
oonstmeted aa not Iu be enable of diachaigiikfr more tlian 
on* (nUpn of wat«xat eacA flash. 

Wateroloset Down-plpea. 

Ko.ta. Ertnr "ilowB-pape" hweaftfrflzedfarttwdia- 
diam of wal<<r into 1^ ]paa or baida of anjr wnlctslosat 
alMUlMTa an Iniwiial -""[iltr «t not laas than one mth 
tad a qaartar, and U of ImiL iltBll irdgb not Uw than 
mie poiuida to erery lineal jrard. 



not bo fijud Hah coiongh for irood *■•■*■" »ff B* ■■ d 
pipM undrr head, l*Toving CloaotFltMbiaK, face tH, ike 
It uin tluil Uiu tuHid (lomwt) of wnterSoaU te lft.,As 
head Iwiuif Uie fall of watic imtn HsbWD to mtm of !■«, 
wliJidi in a 6ft, oloaet oouU not bo mom than ML Ik^ 
bur« a l^in. or Sin. pipe it teqoirod. 



Plpoa aupplylnfi Watcrcloseta to oomffluiUciU 
with Cittern only. 

Ko. 3^ No pipe by whtoh wnt«r la mpflicd ky As 
Company to any "wat^rdoatt" shall comnmarta vA 
any part rt vueh watfiRloaet, or with aajr l|pmM 
coiiumCM thertwith, exoopl Cha avvic* ntitrm Tkmnf 

CuMUMjrr.— Thn <vffoct of thia elaoiu t« tUa, Iki n 
niiitt mit altnc^h the conuaonicattoti-piptt to a •ahe^ t^ 
unJr^r thn twnt. &o., but tlw watcz muat firat flow titoi 
inatcniof KUDO kind, whothor it tea iMtjf^ IfUn ^«i 
sauill wnito prvTcnMng owton : it'saUthnaunetolbimv 
uompuny. Oao thinff ia cerlaia, tlial th« Wats' abeald ibv 
lutu a lortcu i^iatcm, lu kMp up tb«< aupplj In oa« IW i 
(liuuld bo turned aO fur rvpain, Jte. 



Bath to b« without Overflow Pipe. 

No. 25, ^o bnlh supplied with wat^T by tfao 

aato-pipc," ttxerpt ii 



ahnll haio any ovvrflow 

aitai^od oa to act aa a "wanuii^-pipe, 



ks 



Bath Appamtu*. 

No. 26. IneT«ry bathhamafterAttoJorfiaadtkiatflt 
^all bo diatinct from, and iuMmntM/r ^^ifi with, tte iahtm 
ifllota; aud the inlet or inlets must be nlannd m llaa lk« 
oriflco or orlflooa ahaJ bo abonr the UKbest water Wsrf 4 
tho bath. The outlet of •vMjettchbaih sfaallbeirenU 
with a pnfeotly water-tigfcl phir, nlw, orooek, 

0»ontxT.— ThisisamtT-Bood olnoaasofaras (haW* 
and woate pipe, for niiwtaitBa of tfaa batfea betiia this iM 
rjuno in wore aio^j iOtkr, as far •■ zagarda tba UM mi 
wane {upe. 

Alteration or Fittln^a. 

Mo. 27. No attMatiaii shall ba mada is aaj- tut^n ■ 
oonnertlon with the anpfdy of water b^ tbe 0"apy- 
without two days* pnrioaa tH)tlioe ia wriUacleC 
Cooipany. 

Cojuiam.— Thia aboald go farther nod atste tiMl At 
aJtumtioixs tmut ba drawn on papw and lodoed wilft As 
HV'atMT Coinuouy for approral befoNi tha wtwk w ilkiiJ » 
pTOMad. Thx work should alan bo la^iiiKial hf ll«r 
i wp weaa lati i'o s> it prKgrnara, bn hariaa' penrer la mtf As 
work dionld tt not be orried oat aoooiduig to An affand 
drawings aad apanilleataeB. 

Waterway of rittlng*. 

Sa. 28. KxN<pt with the wriltM oouMal <tf ^ ■»■ 
Bnmer,aa eoi-k. firrrilH, joint, nniott. Tnlrn iii nihii tW^.a 
the eoum of any " ouauanniealion- ptpe, " ahah tesa a aatv- 

way of iMa area than that of iTin " [ ii ■nlinMnn m»' 

ao that Ike ntffwarfraa the water la thadia>riiip^« 
other aoppiy pipo of the Ompaav «p k mad llkrnifh fti 
etop-Tulta praaeribed by Regnlatiaa Ko. It, eiiefi aat b 
any part bsof laas ana tbaalbakeC the •■ eoi^B^itSB» 
pipe ' itaelf, which papa iball aot faa of imm Itai a h^ 
mob bore is allita ooanBu 
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Weight of Lead Pipes havInK open Ends. 
_Id, W. AT! Uftd "wamiti),- pil>*«" iinil nthpr leiul pipea 
_F wbich thi> pndi ore opco, <ti Uiat such piiKM cannot rraiain 
ebvin-<l with wiiti^r, may be uf ibe foUoving minimum 

rctKbtx. that '■ '" »"v — 

iiiiL-li (iulcmAl (LuncUr} .,. 3 Iba. per yanl. 
■ •■ 5 

[OoxxKXT. — SoforiUTegttHitKiK itlftnll ri^ht: hut luths 

• pipo ia •!«) Mi uvurflow pi|>o. it vorteinty *Iioulil he 

ted to IllO nim uf tJie nmiii pipi'. for wlint woiilil 

• of > h&tf•in<^ll pipL- iritli, «»)*. only ion« innti Iieud 

to lalk* tbo ovnrnow fiuu a liiiU incti ut lliixti- 

.riadibQU r»lvo ranning fuil I'lreinnU-r n whI<t h'.oui 

I llUMiiiii of pavrhopN 'iSOft. I cotitiMtd tlint thp l&rgvat 
i« ti^M U not nnn-q^U-iirtt-r Inrp* euitu^li fur iiucb wurk, 
toven (or a httf-inch mam \Bpa. eitpvcially if there be 
I Iftll to the owrflow pip«. [&•* No. 73. pa^ 297.) 

Oeflnltton of " Communlcatlonpipe." 
, JO. In tliMO ri>(riil»Iionn thfl torm "Cntnmuniiwtiim- 
' dull tuoHii tliL- pipe whicli futnndN fmni thi> dixlrlol 
orodur Hupul^r pipi-' 'it il'C Compunj up K> the " «top- 
" pnaoribL-d iu lIlu ra^ulation No. Vi. 

P«naltle«. 

_. SI. Brtrf pertom icha thaU icHfutt^ vioUU, njW, W 

•hct I* a—ipfy itilk, trtAmll •>'<{/»% dii or caiit ti ht Jtut 

ttti, WkUlff, V Ihtiig, iit t—tttaitHtiait of thctt BinuUlivn, 

Hy pmti Htrt«/, iAaU, /or «MTy *imA tftiue, b* ItaUa U • 
V M « MUM i»t uemfimf 16. 



Vo 



Ko 



OoKKsirr.— "niem ahnnlil be it l*w on plnmTier* or nt1i«r> 
thnt (UT) fniind dnins; nunmpin^ worV, vin., that they diooU 
not bo ftUowed tc contract or Ui do work on tho Coinpuijr'a 
distruit for tiT«lva mouthy And if Again M|>ort«d to bo 
diaqmnliliod. 

Authorised OfTtoop may act for Company. 

No. S3. Whopo undnrthn fomiroinff rofnilAtJona taiy tu>t 
ia Tvuiaiml or kuthorijed to hi: diinit hy tho Cninpany. the 
nanin mny be dono on behalf n( thr Compnny hj an nuthor* 
Uvd officer or ■orraut cf tho OooipMiy, uid whNo uudor 
fuch rcfriilntioiu any notioo i* loquircd lo b« §:iwu by Clio 
('umpiLny, thn aiuiie ahall b« mSciontljr AUthcntitiutod if It 
bci dgiuir] hy nn ftnthoriMid oSiwr or wraiut of the Com- 
pany. 

Existing Fitting*. 

No, 33. AH cxUtinK fiUintro, whldi kh«U bo aound sad 
offiiiiant, and «M not rei)uin.»l to h« removed or alUrrod 
under thoto RMTulstlouH, Hliull U.> dM-med to bo pmwrihnl 
fittingM undiT tlio "MctrMpuliit Water Act, ISIl." 

COMXurr.— Tbi* rof^ra to thn iild fjltis^ of hotutM 
wlisra tlie voter hu be«n laid on and in f^ood workinc 
ardor, but whun tli«oe fltlLiDTfl beiijTTiedefi>otivi>, then it orill 
bo nceeMOty torapliuxi the old flttinjfs withtboaoprMnrihod, 
nn th&t In time all boiUM trill kare improv^ Attings, 
TLen i* no toaoon wby tt oonnot b« dou«; ve ban 
eveij khid of wuto prevostw nlvo, auiublo for irmry 

•itUAtlOB. 



WATERWORKS ACTS FOR SUPPLYING TOWNS WITH WATER. 

* — . - . ^ 

In tills p&rt of my work on practical plDmbiug. I shall only refer to ttie different Acts -wliioli 

osoAil to llie i)Iuiubi3r, wlieu tvorkiiig under Water Oompatucs' BhIob and sucli like ; for to print 

the parte of tlie Acts wonld be simply valwelesa. wliilet lliose parte which concern tho jihimber will 

fonnd of fq-eat value wlt^n dealing with watcrworka people, and, if ctirefully attended 1^, wtll often 

ftre miicli time in fteekiitg that knuwlcdgi^ which is too afUa kept away from the general public. Of 

BOrie any of tlio fAllowin<7 Acts may bo bod by applying to Meeers. Sixittiswoodc k Co., Queeu's 

riDters, ^7, Chancery Lane, London. I i<hall, therefore, commence at Clansc XX.XV. of tho Act 

kted 2flrd April. 1&I7. The Tinman numi'tti if/rr w the numher oj thn t'iause of rath Art, iinil tk* firn 

mbers are tk* numhen of th* C/oium in thi» my tti>yk for rfj'ffmt^y iniUjiiwj, ifr. SPECIAL ACTS, 

irw tJ>4 Aft of Parliaiacnt oUaiHMf"r the tperint iiotrniituj "J' each jmrticulttr It'iifrr Comptaty. and tath 

upany hat it> omt Act. 

ANNO DECIMO 

VICTOEJLE EEGINJS. 



CAP. X\1I. 
Aq Act for oonaolidating in otie Act certain Provisioiu asiuUy contained in Acta authorizing the 
kkJDg of Waterworks for supplying Towns with Watfir. [23i'rf Ajiril, 18^7.] 



Constant Supply of Water to be kept for 
Domofltlo Purposes at High Preaaure. 

Uo. 34. XXXV.—" Tlir l"iide»t»kor" «li«ll provid*^ vid 
koep ta tlio Rpw to bo Uid down by thrm a Snpnly of 
mm Slid wholeoomo Wolor, siLfflotmit for the dom^Mip Use 
0< an tbo lolkabltaiKo of tfao Town or Diaulot iriUUn the 

Clb of Uw 8p«dol Ant [this la the A«l of tfao wstev 
pony undvirUch yon moy bo working i HoadjiuMXC., 



SnfTC 377], who. as hereinafter provided. »lisll beoiititlMl to 
nnand a tiupply. and nhiill be wUlinr to jioy Water Roto 
fur the aoniE ; anil nach Supplr ehoU w «onelantly laid on 
ut micli a I^vanuv ni will taaitf llir VTmUv mvb Ibo U>f 
Su>rf of tho hifcht-ff nooafii within 1h# cold r.imit*, vnlaMS 
it he provided by Iho Spooiftl Art that the Wator to bo 
•upplk-d by Ibe U'udvrtakon need not be ooiutSDtly hud on 
undur i'lVMure ; and the Undertaken aball caaao npeo to 
he laid down and Water to b« brontcht to every Part of tli« 

S 



BRIDGES. 
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\Vc have, in the preceding pages, given a general 
outline of the celebrated theory of equilibration, which 
has long been considered by many eminent writers as 
one of the most delicate researches in applied mathe- 
matics, and indeed it seems to be almost too dchcate 
for practical purposes, being based on suppositions 
which cannot hold good in practice ; neither is the 
equilibrium sufficiently stable except under certain cir- 
cumstances ; and to ensure the stability of this equili- 
brium some writers have shown that the vertical Une 
through the centre of gravity of the part mnNM should 
fall within the parallelogram ahcd, formed by perpen- 
diculars drawn at the extremities of the lines MN, mn, 
for otherwise the resultant of the two 
forces, viz., the weight of the part 
mnNM, and the horizontal thrust, 
would fall without nm where the arch 
rests, and from no point of that 
vertical could tliere be drawn two perpendiculars, the 
one to mn and the otlier to MN, so as to fall within 
both; consequently the part mnNM could not be tius- 
tained by those two joints or supjmrts. 

At the extreme point c, if the vertical line ce should 
pass through the centre of gravity, it is evident that 
from no otlier point in this Une except c could there 
be drawn two perpendiculars, one to mn, and the other 
to MN ; for if from any point c below c, cm' be drawn, 
the point m will fall on nm produced, and if from any 
point e in this line above c, ef be drawn, it will fall in 
MN produced; c is therefore tlie utmost limit from 

c 




_ *t or Scqoarintion in Banlouptoy, omlnst sadh 0«i!npi«r 
or nifniiut sucih Owner, oiiIeAs li<< nhiull (lAvn tKuyiron tha 
~ rof tk««*idPip«aiid WorksnndiJT the ProvijdfiM 

•after eontauied. '' 



lalty on Und«Hakera foe perusal to ray Com- 
munloatlon PIpea. 

'o. 41, XLV. — "If upon meh R«<rnnit «n.il Consant, 

. flpnn TOTidor or pRymnnt ml minli Prntiortinn of Kiitti 

■fon.'MJil, the tTnripTtJiIcpn" tor SpTtin Dnyn neglent nr 

to lay down sach Commnninntioti rifir* nr <rther 

Uwr nhall be Uslilc to forfeit to hhr Pomin nn 

a<aeh Koquort tb<> Siun of l^Hvp Potin(l>, nml n 

Sum lit Forty Skilliiigw for nvcrj 1)«y during whicli 

Btihual or NtfrlMit whiul Muitiniin afur Hcvimi Dnya 

th* Ti"M«jr of moll Rttincwt uid TfrniliTr im nfaro* 



Indertakera to bo at liberty to remove Plpea, 
and recover expenaes of Owners or Occuplcre. 
No greater Sum to be recovered from Occupiers 
■ than Amount of Rent due. 

Ko. (3, XLVl.— "U die OMupSer Jot the Time being 
of thi^ Hn\vn fn wliicli uijt niicli Conuanolwtim FSnoa or 
Woirlu Mild EugiaoD «WU Iiayo beon l«id down bf (be 
jrtaken lefDW to paj for a Snpr^ of Water, or if 
1 Houw fce meMnpJcd for Twelve Monthit, Uie Undcr- 
I ouf dtnuiod fTom thi? Owner thervnf Pnrinent of the 
Dt of tlie Pris^^lpal Hone^y iiiTn<tcd lij Uicid in pro- 
aad lajriogr dowu auch ConuDunlcation Fipm niid 
^orka and Entree : aad U eucHi Owwt, afttr T«ii 
•' Holice gmn t<i him (7 U)>a Undm^Alum, nogrlopt or 
« to paj melt Prtndpnl Money, the UndortakRn mtiy 
._■ tboHouM and roDiove siiob Plnm and otfiitT Workii ; 
. 1^ Balance c4 aoch FriDoti>al Mon«T. nft«r dfdupdne' 
I Value of aoch FJpea and otlier Woris, with nil AmMtr 
[ Bent for audi Flwa and Worb, ahoU. in dttfault of Pay- 
be ici u OTMea, witli tlie Oo«ta inuntrod, fmin tlici 
DM" or frem tlie Ofwupiw for tlie Time hvina in tlii; 
ae Ma&Dt^r oa WntCT fiaUe ar? dimrtiid b^ thiii nr the 
AM to he iwtovrred : Pmridwl nlwayti. that no 
Sum ahall be recov^m] from any mch Orrnipirr 
the Amuunl of R«iit for Htc Time boinc' oirtng' by 
■ be rvfuaelodiaooTCT the Amount of Ittnt owing 
nod that tmrj aaoh Oraiupier •hiill he vi.tilltnl to 
b^oa the Anonet <iS Rmt ptynMe by him tlio Rum 
' tRan Um, or whidi ho shall haw paid on 



tnar to be at liberty to purchaeo the Pipes, and 
Pipes to bo laid by the Undortakors. 

No. 13. XLVII.— "Th^ OwiMT or reputed Owraar e( 

■iiy Haiue uriinv any hofIi CommtuiloaUuu Pipnt ur otber 

WoricB <ihall liitvu }ii>i!ii Ixiil domi bv llw riiiiwtakirw iiiny 

at any Tinui [ay off tin- Atnwiint tlii:ii dm? to thi' l-"iidLT' 

m in itwpit* "f ihr Ciintii nf ]in>vidiii|; miil luTiiijr ilnwii 

I FipM and Work", uud all Itcat to lliut Tiim- Juc iii 

t tboTcof, amd thcn^iiiHui nwh I^p<'r> nml Wurk" ^11nll 

' theft u fltty of *vph Omi-r, und nil fuTtht-r Kiyat 

rwyeet UMceot dnll n>a3r to umtui- tu Underta- 



Plpos to b« laid by the Inhabitants. 

"And with with r««p«4 lu the CmiiDUiiic«tii:>ii Pipm l« 
» laid by tb« Inbabltanta, bo it etiwtaa » fnllown ;'' 




Power to Inhabitants to lay Service Plpea, giving 
the Undertakers Notice of the same. 
N15, a. XLVUI. — "Any Owiw« or Onoupirir nf aay 
Dweilliiig IIouJW nr Put of n Dw^nllliig flousn nilhin the 
Llmita of tho Special Act who •hnll wi* t" hnvp Water 
from tho Watcrworke of tho TJndrrtalipti bronKht lntr> bia 
Pt«iai««fl, aiiil who nhnll hitvr paid or toudciod to the 
tJiidcrtAJcorx tho Portiou of Wat<jr Sale in nwpect of aiiob 
Prnini»«it, by thi* or thn tt[i«dal Ant directed ta he paid in, 
adTandp, mny npen tho Omiind hiitwmn the Pipen of thn 
tJndertAkurs nod his Premi»p», liAvinit fli*t obUhind thn 
Conaont of Ifao Owner* and Occupiers of auch Ground, and 
ley any Loadou or other Pipes from such IWniaoa, to mm- 
muiUoitte wlUi the Pipes of tho Undortalierv, suoh Pipe* tt> 
be of a Sbvntr'^ ane Habcrinl to be appravod nf by thn 
UndMtdnns [Me WMofat of lead pipea, CIaum •! of tlio 
page STO]. or, in "Un of Diapate, to H sattled in F.usixnA iir 
Iftlawt by Two JoatJcee, and in Statlmtd bf the Sheriff, m* 
in either Oaeo bv the Inapector to be appointed na nfan> 
(wid ; Froriiled always, that ovciy sach Oinior or Oooapier 
Hliail, bofom ho beirms to lay any euoh Pipo, give to tho 
CTudprtafaiira Fauituen Paya' Notion of hin inttuitioD to da 
HO." [Soo Cbxuae 24 of Wntarwnrkii Aft. \%Vi, and aim 
OlatiBo T of the Begnilations for Watnr Piww, of Auiriwt, 
1971, muGtle&od by the Board of Trade, and market! Nn. T, 
pe^S70. aWaceKo. 2T,pagoS7a, andalao tbofallowlDg; 
also aoe No. 48, pa«v 276.] 

ComTnunlcation with tho Pipes of the Undertaker* 
to li« mado under tho Superintendence of their 
Surveyor. As to tho settling of Disputes- 
No. *S. XLIX.— ■' BflfuTPBny Rpo in mndo la vonmn- 
nioat/' with tho Pipn uf the irndcirtnkiTi, thn IVnum iu- 
tftndiiiK to lay wir.h Pip" nhiill Ki"'p Two Dayii* Nnlkr 1<) the 
tTnderlakors nf the l>ay niiil Jlnitr whrn nunh Pinn ia 
Intended to bo miido to conuntmicalc with the Pipw of the 
Undertaken ; and ot<^ raoh Pico rhall i<o *o mailo to i\>m- 
■niinionlo (uidte the Buporiiit«(iaen«i aiul aecordin^' to the 
Iliwwiiiaiit of thi! SurrijTur or othiT OHiivr npixiiiiltil for 
thnt Piirpnmi \ry thn Undiirtakuni, unli™< nuiib Survc'vitr or 
OfflixTfailtonttfmd ntthrTimi'iiimiiotiixlin chcwidNntioe; 
and in tinao of any Duipntr on to thv Miuiiicr in wlii'^h nticli 
I'ipe (Jiall be ao mndo to conuntinicntf, it nhaU in England 
or trrUml ho Hittlod by Two JnatwGa, and in &*(A»"./fcy 
thr HhwilT, or in either Oaao by the Innpuctor to be «p- 
pointoil iw nfnpnwiid." [fier So. 7, pajie 270]. 

Bore of Service Pipes. 
No. <S. h. — " Tlie Bore ef any «aob Pipeaalaat afbra- 
Mud hIui]] not naoowl thr prtacrilicd Limita, and whrm no 
Ijimit pihAll br pn!aCTil)ed it nhall not cunwH Half iin Inch, 
exwpt with thr Consent of tlic trnditrtnki^ni," 

Service Plpea may bo removed after giving Notice 
of tho samo. Penalty on removing Pipes without 
Notko. 

Nu. *T. LI.~" Any Poaon wbo *haU ham Uid down 
any Pipe or oilier Works, or who abaU haTt> bcmmo the 
Proprietor tbcreof, may rrtnoi* tho ■atnc. afto" having lirnt 
urlvon Sia Day*' Notier in Writing to the Undortakcra uf 
bit Iiitc'ntioD no to do, and of tl>« Timi'of auch prupa*cd 
Remoia) : and erery anrh Penwn abnl) makii Compenmtion 
to the UudtttokBiH for any Injury or Demetce to thnr 
PipM or Works which i;.nr he canard hyimch Btmoval; 
aiiil evtvy Panion who iliall nannTo any soch I'ipa or othiCT 
Works wiUiOot givinfr nah Notieo aa aforraaid thai] fnrfoit 
to tlw Undartalura a Sum not nniedinfr Fi%o Pdumbi. ova 
and above the DsnafTo whlc^h he may be fcmnd tialilo to 
pay In any Action at Law, at tho Suit ot the TTndcnakcrs, 
for tbe Daman doneto their PIpos or Works." 

S2 
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DE*: AD*::DG:OG 




FO 

sec.*= t~ = 



GO ~ h'(c-xy 



m being the parameter to DE= 



2ft' 



..p=-^alsop = - 
«!•_-_ sec. ,_—.-. ^^^:^^. ~ ^^_^j. 



For the Cycloid. 

Let 2 r be the diameter of the generating circle, then 
in this curve the following 
properties obtain, viz., the 
tangent FT is parallel to the 
corresponding chord £1, or 
the angle TFG=the angle 
EIG, also the radius of cur- 
vature at F is parallel to 
the supplemental chord ID, and equal to twice that 
chord, or ^=2ID, 




EI= ^2rx, 01= V2rx-x', DI= '/4r'-2rx, 
and therefore 



also 



p=2 '/4r'-'2rx, and p'=:2DE=4r 
^'^■'=GI=<27l^)=^(2^) 



so 
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a . 4r 



W 



.-. HF= ^ 8ec.'*= 



vbich by reduction becomes 



40/^ 



C2r-j)' 



It may here be observed that in Iwth the ellipse and 
the cycloid, the extrados is analogous to that of the 
circle, but somewhat flatter, and by computing values 
for FH the extrados is easily constructed by pninta. 

We \mve throughout the whole of these articles con- 
sidered the curve of equilibrution to coincide exactly 
with the intrados, but this does not appear to be the 
most advantageous position for it to have. Dr. Thomas 
Young, in one of the ablest n-rittcn articles which has 
appeared on this subject (see Napier's edition of the 
Encyclopa^ia IJritannica), observes that " when the 
curve of equilibrium touches the iutrados of an arch 
of any kind, the compression at the surface must be 
at least four times as great as if it remained at the 
middle of the arch-stonea." This perhajw might be 
too high to fix its position when the bridge is con- 
etnictcd, since it is always found that arches settle 
either more or less aAer the centering is struck : the 
settlement then would throw the curve of ecjuilibration 
above the middle of the arch-stones at the crown, but 
no allowance can be made for this, as it cannot be 
determined a priori what any arch will settle. If 
this curve coincides with the intrados, at the crown, 
before the centering is struck, it will undoubtedly after- 
wards take its place within the arch-stones, which is a 
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more advantageous position, so far as strength or 
durability of the arch is concerned. 

We shall now proceed to take a different view of this 
subject, and to show the conditions of equilibrium that 
must exist, in order that the arch may be so tied up 
that the voussoirs can neither sUde upwards nor down- 
wards, nor yet turn round either the upper or lower 
edges of their joints. This method of establishing the 
equilibrium of the arch has not been considered by any 
English writer till very lately, and even on the Con- 
tinent, the place of its birth, it has not till within late 
years met with that attention which it so highly merits. 
The theory of Coulomb, which proceeds on this prin- 
ciple, has scarcely ever been noticed in this country ; 
nay, the only English works we are acquainted with 
that inform us that Coulomb had at all written on the 
theory of arches are Cresswell's Venturoli, Dr. Gregory's 
edition of Dr. Hutton's course, and some of the writings 
of Professor Moseley. 



On the eguilibrium of an assemblage of voussoirs. 

1, Let ABNM represent part of an arch, inclining at 
AB against a fixed plane, and supported at the other 
extremity by a force which is usually denominated the 
horizontal thrust. The form of this part of the arch is 
g^ven by the curves of intrados and extrados, and the 
direction of the planes of the joints. 

Now if we consider this part of the arch to be formed 



» 



THEORY OF 



by placing voussoirs successively upon each otiwr, be- 
ginning at the fixed plane AB, it 
is clear that the firet voussoirs 
placed against tliis plane would be 
supported merely by the effects of p^^^ 
fiictton, and would continue to be *■ 
8o supported ontil the inclination of the joints be- 
came so great as to cause them to slide ; ' it will then 
be necessary to apply to the Joint MN of the last 
vousftoir a force F, whose vertical and horizontal com- 
ponents may be represented by P and Q. This force 
ought to be sulTicient to prevent the voussoirs from 
sliding downwards on the planes of the joints, and also 
to prev-ent them from turning on their lower edges ; 
but it ought not to be so great as to cause the voussoirs 
to slide upwards on the joints, or to produce a rotary 
motion round their upper edges. We therefore see 



' Mr. Gcor^ Rennie. in n ralu&blc paper in the PbOoeoplucal 
TVimactioni for 1629, iit&I«s that " thi' gniuitv vuuwoini vf the 
■rclws of tlie New London Bridge, baviog their beds well iactd 
and drcMciI without mortoT, generally commenci: nliding at onglra 
from 33° to 34°. IJtit with a bed of fresh and Rncly groutid mortnr 
(nterpoacd, the preErarc on the ccatciine; coididcdccb nt anglca of 
front 35° to 36^. In oth«r cnaca of nrchei, where NU)d-*tuncf, luch 
w Bramlcy Kail tuid Whitby, were employed, and their bcda faced 
wid (Ireucd aa usuul, the ang-lc of diding wu fouod to vary from 
35° to 36^. But with mortar tntctpoMd. the angle generally varied 
&oni 33*= to 34". 

" It roaidu from these and other expcrimcnta that friction, by 
alKorbiDg part of lite horizontal tllru^t. i& a inoet powerful aeaistont 
in maintaitiing the ctjuilibniun nf arches, and cnalilcs us to dctcnnine 
with Bomolhioc hkr prvcisiuu the allowancva due to thcor)'." 



ISO 



WATERWORKS ACTS. 



mob ProvuimiH noght tn ha lUmn for tlio PmvRiition nf thn 
WulR.HiRiiiP, nrnndiwColiininiplinn.orltir rontamhinlinn 
of Uie Wntcr of the CompAny, H iliiill bn Inwfiil for cHn 
Cbmp&nf to tnm off the Water mtppIJttl by thou t« aunh 
FcnoiL, uid 1« coAM to *upplT sucu IVn-wn 'with Water, 
kBd b]iii> to ivcovvr from mirit Pmwih by Action or Suit in 
•a^ (>iurt of eaxapMant JuiudiotioD tlu AmMint nf Kcy 
Lon, Dnnui^. or Injnrf whioh mob Compnnv nui^ 
mtun by mMtu or in oaatMjiumcd of any tiiioii Act, 
Ibttor. or Thin|[ a» kforos&ld, or of any sucb wilful 
Omdarion or NojErleot as aforotatd. 

Regulations to b« made with Approval of Board 
or Trade. 

No, 77. XXVI.— It etiall tw Un-ful for Miy Compuiy 
frecn TUmo bo Tine, with tLe Apf rvraL of tho Board of 
Trad^ bo nuUcd moh Rn^ultLtiim* tu *hii11 bn niHuwHnr^ nr 
e^adimt tar thti Piirpnw nf prcviinitiiig tlm Want* or 
HuoM of Waf^, luid LheT(>in, nmimest other Ihtntrs, ti> 
MOManw tha Siic, Nature, aud Stniuiirth tif the Pipes, 
Oodn. OiAtoms, anJd other A^val>>'> to Xtc uwd. ikua to 
iatonliot any Arran^cMRttita, aai the U«c of auy Pip<«, 
OocJu, C'UUo-us, vT <Hhcr Appaiatiw, whinK inny tvaa to 
muh WaMenrUiiiiuHiiuafnrauid. [ScoN'). lUO, |iiig«SS3.] 

Parish OfTlcBrB. with Consent of Vestry, may re- 
quire Inhabitants to procure Supply of Water. 

No. 78. XXVTI.— If it appeur Ui tliL« Clninihwiirdtfnit 
and Qvorseiav uf tho Poor vf any Farinb thiit luiy IIoiiw] 
IB guuh Pariah U iritbt>ut » juropvr Suppiy o! 'Watcc, and 



tlat na annual Supply out be fumlihed lh«««a bvA* 
Oompjinr at n »!• not exoaediiur Utteep— i >«r Wat. 
ronfoTtnahly with tlte Soale td Bates anlWiw^ to b 
cJuu-^ by audi OompaBy, after nmUag lb* A fcw— 4 
TwoBty prr Cml. hrrciaaftrr tacotianBd, tba mU OiMti- 
wardmt and Ortr-ttr» ahAll, with the Count d Hi 
Vmti; of tho aaid Poriab, gire Notiee tn VnHay M At 
OwiLtr or Oocntpiv of audi Uoosn, nqulfiw bbn wMta 
a Tinw DpMifled tbunui to obtain mch Mtoplj. ■■< Aa ill 
«uc1i WorlcR M fi»r be n coc w ir for tfaat FupoM; aai B 
micli Nottoo be not eomptMd witfa tlt« eaU Clmckwliv 
luid Overwore ahoD, witb tho CoBMnt afa we ri d . 4» mA 
Work*, nnd rodorw tbo Expenaoa inenRed ttem mA 
O-WTipT, in likn Manner and with tbc t»tat Ihiiudiw fee 
Nonpnymont, a« Katoa Uir thn Mainlananoe of Ikt h* 
an> by Imv rroovnnblc in anch Foiuh ; and tbe Oo^n 
eliall, npou the Beguisition nf tho Mtd CbnnihawdMi lei 
Oretwon of tho Poor, lupply with Water MMk Umm* 
Houami and tho Rata* for aueh Sop^y ot onefc H ail* 
Houwe, nnt exoeodin; in the whole Thrwyiee mm WM 
for any Ono eaob Honao, ehall be duo and pmSla'hf b 
uid CiwDST, and ehaU b* raeorarafcla hy the CeBpan at 1 
mch Owner had oontnotcd with the OoaipHTf Mr tb 
Supply of each Water, and upon auoh paywet ^ 
Company ahftU mak« an AUowanoo e4 Tw«Bljr ^ Ort. 
aiid fior liin Purp<nir« ofonMoid th« PevMU for Ih* Tim 
b«>in|c rmujiviiig' the Rnokmnt of naj amb Baa* « 
afnTowiid, whether on hin nwa Aravmnt or aa Agmt « 
Trustee for any otiier Perwm, or who would «i mxli* Ik 
aame if aueh Bouae wvre lot at a flailnieH. Aol b 
deemed to bo ttui Owaer of eucb Uouaa, 



After Uie Act of 18fl2 foUowB this short Watorworka Act of 28tJi of Jnly, 18«8. 



ANNO VICESIMO SEPTO AND VTCESIMO SEPTIMO. 

VICTORIA REGIN^. 



CAP. xoni. 

Aa Act fur consolidating in One Act certain Prorisionii froqnontl; icHcrtftd in Acta Mltta^ b 

Waterworks . 



Supply for other than Domestic Purposas. 

And with m»p«it to the eupply of wuti-r lu liu fumidicd 
bjr l&a andrTtnVrni. be It enacted a> followi : 

No. 70. 12.— A eupply o( water for ilomt*titi purptMce 
ehall net invludu a aupply of water fur Mtth^ or for hotww, 
or for waiihing carria^f«* wheru auoh honce or oarria)[vn arc 
lKr|jl for Male or hire, or by a oummon cameT, or a rapply 
for any Inda, nuuiufnotnre. or tiualnomi, or for wntonn(f 
■fartlcna, or for foimtaine, ur for any uniamantal jniqioae. 

Want of Supply for other than Domestic Purpoaea, 
when exGUBcd. 

No. 8t). 13. — ^ Where the undertakers art nuthorifod I7 
the epaeinl Aot to aupply irat«<r for othor tlinn duniMtiv 
pvipoeeav they ihatl not be liable, in Uio abeonee of expNU 
stl|niIallo«, imdu say agnenumt far the st^lir o< «■!» 
fbrother thsn dnneaUc purpoeaa, to enj peiud^ or dmnagu 



for Dol supplying sneh watev, If the want af ■ 
ariiixs frvui froet, toraensl drought, oiT titlMr « 
cuuiflo or oodduit. 

Power to let Matara far Hlf*. 

Xo.Sl. 14. Whrrr tbcHadertokeeean^ritel 
the q>ecial Aot to eupfily wator bj mn— iiiu they 
for lura to aiiy ootaaiuner ol WBt«r iD ettppHcd Miy ^M> * 
iniitnunant fnr mMa«njin« the qnaaiaty oC water MffM 
and noiiemned, and oay pipsa wid opparattoafar th* emif- 
auoe. n.<oeptioD, or etoiace of the wwer, far «aA nmm^ 
tJun lu nionoy a« nivr be agned Bpoa hotwaiB tt^ ml 
the oonmunrT, whi^ ahelllNi lu«i»iiieliielB d>a — — M 
oa nUx due to the nsdertekor* far water ; mti Aa ■*« 
inetnuoonte, pipM. and appanrtua ebeil not t» m^mI* 
diatn«or to toe Isadlofd'e hmthee for t«at of lb pi — 
wban tite sum si* OMd, or n altaehed er tabai Is <■» 
dm imdeff say iif e tw ei of taj mat of lav or i^^- * 



ItkAttr Of in pitMnuttw nf Any wljadiftttioii at Oinlitt iti bAnk- 

eonaiuDer nf the WKter, or the niviipior nf the prcmiB^s^. i^r 
ottMTtbepMMHi lovhaMpowBMiaalhoiiMU>ra. inaUiuncnti, 
pipM, taa apyanfeM auq^ be. 



Power for Aftoerlaln<ng Qunntlty Consumed by 
Meter, and for Removing Metum, Iec. 

Kol 82. IS.—The «flMn> of tho underttJc&ni mar Dnltir 
may hotwc, buililiuif. or laaib to. Ihruii^li, ur iitbi wliich 
-WKbT in «ai>jiliinl bj- llic-m hy mua-itirp. iti urdot U> icmp^vl 
tllo mrtcnt, iiutruiaEiitii, pipon, nnd A|)|iiu-.itiui for tbo 
nMwantiK, ooavoruiao, ncoption, or slamirv of -wnter, or 
fov t}>« purpOM of aacvrtalaing th» qii&iittty uf wntor auii- 
plind or eounmfd, and mnj nam time ta time entar any 
kooM, boildiigf, ur lutda, fur the puqxnu of rcmuving naf 
■WCM-, injttniniotit. pipii. or sp|Hintiu Ihn pniporty in tha 
andrrtukcn ; nnd if any p«rBiin hiniliTa any niKih <ifllc«i 
txotn catf-riuK or auMag nunb iunpiM^tioii, or pfTmtiii^ mich 
nnaoTiil, h< *)inl1 for even luoli otf oiuv he linbloto R pmulty 
not a(iv>e<ilng Ave pouruu : but, e'X(^ept trith thii coiMOOt of 
» jtiMJee or Uiu ufaentf. thi« puwar of iiilrj ahiUl bi> rxtmned 
rmiy hntwwin tbo buura iif toei in Ihi! futvnooti nnd four in 
thr aftnmooD. 

And with rrvpMiC to the wnirtji or 'misoM of tie Tnim 
•HppUod bf or baloDifiiiir to the undctt&kBni, bo it ouMted 
MfoUoir»: 



Power tocutofrWator in certain oases. 

No. 83, 16, — If niiy pfTBiin nujiplit^ irith whUit hy tJin 
tmdn-tak«TS VTOtigf uU V does orRtiiMW it pwrmil* U> lip donp 
Uiytiiing In eontzMVMitian of sny of dip proTinioiw ot Uie 
•pedal Act. or vrun^ullj laiit to do anythiiifc which, under 
■Bf of tixott! praviainiji, mighl to be dooe for the preventiou 

of the«»(«rof tie imderUiMn, tbajTSUy (without prvjudkv 
to uiy ranwdy AgAiiut him In TMpeot tfamcf) oat ed utr of 
tha pIpM by ur through which water is (applied bj tnem 
to him. or »jr }ub iuu, and may OMae to aupply him vith 
watar, ao luiif u the oaiua of lujuj; reuaiiia or i* cot 
iwoedicd. 



Penalty for Wtute, &c., of Water by Non-repitir of 
Pipes. Iio. 



I 



No. 64. 17. — If any p«nMi •uppllod with water by the 
tutdertakcra wilfully or neBUoently oooitea or tnff«n any 
piM, valve, oook. L-istem. baUi, aaU-pan, watar>clo«tit, or 
otW appaiaUa* or r«c«ptaole lo he out of rapair, or to be 
•a lunl or amuittil aa that the wstcT auppLed to him by 
tbe nndetteken to <v 1* tilcaly to be waited, mlwued, unduly 
eaweiBsd, «> poatamteateJ, or k> aa to oomhIod or allow 
the retore at foul air, or oUier boiaoraa or tmpnre natter, 
tnie any plpa bclonsiiur to or oonneotMl with the pipca of 
tb» uMitacera, he ahaS for every auoh offeaoe be liabltt to 
e penalty not excMdin^ ttre pound*. 



Penalty fbr Application of Watepcontpary to 
Agreemaot. 

No. «.V. 18.— I' wy poreon— 

Firat, niH luivinK frum the imdortekora a supply of water 
for other thao domeatic purpo*«*, uina, fur otlior ifann 
dofiuMtio pnrpoaca, any water nippUed lo him by the 
iindurtakmi : or 
Hoonndly. hainng fmm lh» undertaken a supply of wiUvr 
for any o(h«r than dotntatio purpoace, utca. fur any 
porpowfl iithnr than thnao tor whwh h« iti entitled to 
UM tho aame, any water auppliod to him by tii« undvr • 
takon, — 
ho ahftll for tivety minh ottaneo be Uahte to a penalty not 
exceeding forty ghJllinKH, without ptojudino to the Hgltt of 
the iiiid«TtAkeni lo rwover fmm him tha vnlue of tlui wulnr 
mlouaed. 

Penalty for Extenalon op Alteration of Pipes. 

No. HO. 19.- -ft ehnll not be Ijiwfnl for tho owner or 
oocapier of any pnmlBea aapptted with wnt«T tiy tlui under- 
taker*, or any uonaumer ot tbr watvr of tho iindortelitTK, 
or uuy other puraon, lo affix or iaiim or potmit lo be 
sflL(«« SiUy pipu ur spparatiin to a pipe bul'iiiKin|f to the 
andartaJctir*, or to a cammuaiiuitioii or «orinoo pipe boloog- 
iag to or used by mioh owner, oooapier, oonaamer, or othav 
penon, or le make any alteration In any aueh eomntunleaticii 
or mttImi pipe, or in any ^poratua oonnaeled thennrltli, 
witliuut the i.-uuauut lu ereiy auofa ooae of Hat undntaken : 
oud if aii^ pcTBOu acta in soy reepeei la ooDtrarostioii of 
the provinouH of tho pTOnenl eKtiou, he ahoU for ersiy mA 
otltnoe be liable to a penalty not exoeoditia flte petniA^ 
without prejudice to the rl{;ht of th« luidortnxera lo reoora 
daiuHfrva frvui him iu reipert of auy injury done to their 
urugjerty, aud without pKjudloe to tboir n^^ht lo reoorer 
ln>m hiiu thu ralue of any mter waat«d, laisuM, or unduly 
ootunimcd. 

Penalty for Use of Water without Agreement. 

No. ST. 20. — U "V P^vvon, not being supplied with 
wat«r by the undertaken, wtonfffully takea or n«M any 
wfttor from any reaarrcir, watcr-Murae, eondntt, or pipe 
belotifpuff lo the undertakeni, or from any pine leadJnK le 
or fram iiny lUiJi reacrvoiT, wnter-oounc, ainuuit. or pipe, 
or fmm any ciNlvni or other like pUce oaQlaintng water 
belonging tn tho undertaken, or auuplied by than for the 
nee M any aonnuner of the water of the oadeitaktn, he 
ahall for avtrj aueh oBeeoe be Ual>lo to a penalty not ex< 
M«dJng IIto ponnda. 

And with napaet to the t eo u r a t y td water rates and other 
money, bo it vtutoted a« followa : 



Rooovery of Ratoa by Action. 

No. 8S. 2L— U nuy pcraen Rfuaca or n«|^ts lo paj 
to the nadcrtakm any rate or mud dae to tfaam undn' las 
Kpeoiat Ant, tlwy may NM>*er tfee aame, with eeata, fat any 
court of eompeteat jurlodiction : and their fero^dy nndtr 
the proMut aaetion ihall be in additloB to their olhtr 
pemMina (or the moovery thernuf. 



WATEKWOSKS KX 



After Uie above Acts the foUowiog came into forc« : — 

METROPOLIS WATKR ACT OF 1871. 



CHAP. cxm. 

Aottoain«nd ■■ Tlio Metropolis Wntor Act, 19B2," and to make farther provitions tor 
Sapply of Water to Uio MutropuLis aud ceitaiu plaoea in the oeigLboarliood thereof. 

[21^ Wh^mK. 1B7L] 



Supply ofWatofon Sundays. 

No. 89. 6. — Txf)m nnd nftoT the poatdug of ibia Act, 
mey Ocsnpati>' tJiiUL on SimdayH u na otlier Oaya auppljr 
mdBdsnt puto imd wholoMiina waU<r tor tlio dDtiitatiu umi of 
tite inhnbiMnbi within their yrvXer Umita. 

Companies to Provide Constant Supply of Water. 

Ho. JW. 1.— Siibiwit tu Oiu> jiniHiaonK o( thin Ant, «rriy 
ComMDJ' tnny, and fnnn nml aiU-T Un- cxiiiriktidii cif iii|;kt 
nolLuia bmo thr powdiiK uf Uiia Art rnoy Cnmpuny «tiiill, 
wbeo rvqnirod ao to do, in tlic niauQcr diii>^t(il h^- tJii* 
Aot, provida and kefrp thronithoDt their wntcr linutu, or 
lluraUKhoitt Hiii^h purla i>f nurh liiuiCii (iH ttinj' mny bn r«- 
qnilvd in miuviii!! iifcirtfuiiiil. ii totmlmit miinilj- of purn luid 
irholMOmtt (rnttr KUfHcicnl fiir llir diMiinntii- ]iiir[ini><« of tht) 
luhaUtsntii within mch unlrrlitnitfl mnnfjuitly Itiiil on nt 
Bttdi jjlwaum iw will miOic nuch wnlcT rrnch the lop itiury 
of llu Ligheai hooMo nithin hupK wnt^r liiuita Qmt aot 
exoawdiiifr the IctoI proMrilxvl Iw the «|hwU] Ant) of Mieh 
CoRipntiy (whii'h *u|iit)' in iii diis Art ri-fi-mxi In n* u 
"oonfctnnt mipply ") ; mid t-vpTj nuch CtimiKinr nhnll, Mib- 
Jnt t« Ihc pniTiKirnin i>l ttie siHrtitl Act lui the Miao arc 
tuiienilod hy iJiix Act, fcivc' imd cnnUniic to ^VC to atich 
iidittbitimt* n c^mstaut supply for dommtio ftufoant ia 
□Mumor prciiKnh«d. 

Applieatlan fop Constant Supply. 

2fo. 91. 8.— At any timo nflcr tho Mpiratirm of bIx 
niuntliR from the pomiiiK vt (hi* Act, the iiii'trnpoUtsu 
BUthorltf aliii]!, vhi>nr-vrr they nrc (if opinion that thi-rv 
ehuulil M En uty di*tricl a <sv\iamiX FuppJjr, maku tipplii:ii- 
tiuu to tho {Joniptiny within the w.tliir Ktutt* in wkidi vucji 
diatriot i« situiLtv. nqniringn cotmljint Aiipplj- In nvnh di«- 
triot, sad but Cconpaaf rosy without aiiy moh npptit^Uou 
pmpoae to tita mstrapolitso sutlLimty Iti give a ounttaut 
supply in voy dletrioL 

Appeal to Boanl of Trade. 

No> a. Q. — Whcm >pplic«tipn h»8 bnn) msdcr to any 
OtowSAj rMniiiay such Corapaay to ptorido s ccmetsnt 
snppVi "* v'^M nnvOMnpsny tiB* aina notice to n motrv- 
poutsa svthorily nf • pmpaMtl to pvo s eoiurtnnt supply in 
Btnr dkCiiiTt, unil th« Ccmipuny so rsfidnd, or tltn inciro- 
BoUtan KUthnritj- u|M>n whnm notii-n of moh proiwMkl lia« 
been aorrcd. ohjcct to nich miulr>i(i»it or propiMaJ. it ithsll 
bo Iswfal fur BDoh Coonpany or mtlropoliuui ftiUthuritj, 
witUn ono moiitti oittr lh« making tff auch applicstivn or 
•errioa of snch notiM, t« prvwnt s meDiotiAj t« th« Board 
of Trsdo, Httlin^ fnrtli Ihrar objootions to mtch roquiiiition 
or propoiisl, man thi< party prwiiintinv imrh memorla], or 
•UMi CoiD|iany, iihsll ici«i' notice- to ui» othn party of the 



pnswWlaB <( miek numorisl, and shall tnauauttanA 
ftgtf a oopy of thu ssme. Tho Boatd of Trada AaU, ■ 
aoon a» ouuviniiuutly may b«i aftnr tile nMkpt ol «t 
memorial. taJcu Urn mimi! into their outuddetatlian, sad maf, 
U titey think fit, inotitntc! any inqaiiT in tdalkn ttoitak 
and uiay lioar na^ Ocwi|Mmy and sxitboritT ilisiriaf In b 
heard, and nav make socih oHor in r«f«nnee 1h«Mev aa4 
aa te thi) ooata tboroof sad Inddeat to th* aano, m to Htm 
absU Hwiu jiut. 



Raatriotlon aa to Compulaory Supply to 
Companloa. 



No. 9Aj 10.— No Cuuipaa| «)mI1 Iw oompem ^i*^* 
■PI>ly ba nnr pRousua in aajr dbMal sbm thi 
ro^lattonn p\>vided tor hr this Aci 



aanMtant papi>ly I 



oporstian \rithin »u6b distriot, w If It eaa h* ifaown WaA 
CiimiMny that at ittiy Una aflsr ttw aapiralfaa li ts* 
miinthn fram tho timo of the asrrlos of »ity i ^mI bUm Is 
cxmntiuit nipply more than oae-flflb of tba pnnusM la mA 
Ais\rict arr not ivnvidMl witli the iikimuHmmI flWan viA- 
niit prcjudioo, aovcitlwltsi^ to say rcmnrad reqidMllaa tt 
fnturv period. 

In any district in vkii^ any default is rta^iact «l ^ 
prssinbod fittingM iikall bo fuund, tlie mirtrminlitsn ~ '* " 
1^ rosy hy ootiao in wiitra^ nqoiie thm umum as ■ 
of say nich pnroises, within a time to be q wcttaj isi 
DotiM^ to pToride die pnwcribrd fittjuxsi «r ts aaastls 
fittings in Hooh pnmisM to bcRpoindeoastomrcalaq 
yimMiO of water, and if any p«ison fail to coniily wlA lla 
t«nnM of snch notiw, tlia ButtopoUCaa anthonsy aay |(*- 
ridn fiir micb pmniim tho pisserltcd fittings m Rfsar l~ 
fIttiiigN within thu buds, sa tba oa«« may bs> 

Th(i fxprnwi* inr.nnrd by the mebupolltaai aalhariB 
praridiw each flttiaga or ia wi*^^ siuh rvpaln AtS 
paid to Umu by tho peraoa UaUs to pay iLe tale i 
water supplied, <« on whoaa oredit the watas U aqpfl 
bj ths owner «l the pnausoa. 

AH snob exponssi nay bo Tworand. witt«Mk^ fk< 
owasr, sad to Ihs axleot of ai^ nait ivm by tba nam 
tho pismisa^ haa tnA ooaapur, by psoooadlagB ia i 
of nunnisiy jurisdictioB, or by actioa in aay onwi j 
junjdwtioa l9cally in the maltcr. a« if the <■■» w«s ot 
ordinsij simido oontiaet dsbt : aiid bbv awM aad 4sak « 
Twovcnd froB an ooonpinr may be damatsd bgr Um Itm 
the rcFOtpsyshls by hjm to the mraar. and alwll fes sttMid 
by tho ownrr and ovocy other pcnon iatmatsd ia the tmk 
OS if tho aatn» had btwn aotnally paid aa rou ; hat if iasay 
case an oooupior fails to dlsdoso tks aaamaDt of tmt Sm Ip 
him, or the aaine or addresi of tiw OWMr. ke sliall be Ww 
topny Ui« full (mount of sodiasfaaaeaaMdeAsto] AiMiM 
furthiT, that as h>tw<oan say saoh own* aad a^NiMf 
nothinir hemn nmlaincd abaU hs tabai t» aSsst am i 



\ 



tnot iiudi? U<twtt!U Lh<mi nnpectitig the pnynunt of the 
ezpenM* of aaj mcb worka ng afnrMaid. 



Powdi* to Board of Trade to raquire Constant 
Supply In certain ca«e«. 

No. M. U.— It KhiiU bii Ijiwful f(ir thn Board oE Tnie. 
(.anr tbao nhor the npinitiaii at inx months fnnn llio 
: o( this Act, to ivquirp n nonstAiit mipply to be pro- 
LiajdinriolbfthoOotapoay within the vntcr limit* 
Jt took diatriot ia idtiuitfl, upon oaiupluint innde, ftnil 
> it BppouD to Hooh Bnard, iitt/>r diu' inquiry. — 
miftt tlu jaatTOpolitan Butliority n.'fiiHM to makp nr un- 
iMBonably duiyi mildns upplicjitinn for luish cimiiitniit 
supply, or 
Tliat, oy nnaoa ol the InsufficioiiOTot tbocxiiitiair intpply 
of mttir in such dialriot, or tbo tui.wbolMOin«n(n* of 
ffutb watiiT in MDMqiLHiM ol its beiiig inpropoirlT 
aland, the bimlth of trie iTL)iB.bitnnti) of auch £atru:t u 
or la mndjr to be projudidatty aSeDted. 

Notice roQuirlng or proposing Constant Supply 
to be served upon Company or Metropolitan 
authority. 

No. 9fl. 12. — WTiurf ™ umnliitit KUpplj' in rwiuimi iti 

wty district, nntiiii- to iliot cffiTit flhiid lit BTtTird, till biihiiK 

<rf tbc pnrty R<iuiriiit[ Uic oiuao, upon thu Compuay ruiiun:ii 

to ptuvi^i; Huiih Mupply ; Mid wbtm a ooiMtanl supply in 

pcoponid to he givm in any dirtriot iy any Oompnny, iuiti4<« 

tu that cAcot nmII be acnrud on buludf at »uah Cuiopiiny 

npiiti tbo motmpolitMi authurity. In vvrry unit imtju) 

I msU be stated ■anntcly tlm diArifii in whiciti mir'li mnHbitit 

Ipom)^ is roqvind or pmiKHiod tt l>c invn. iiml tbii dny 

' tnnhtmg m «erti«r dny tLui four mtrndu niter tho djitc of 

tlko imnioooS aiieji nutiM] u|wjii nod (roni wliich uuch supply 

ia to eoBUiHmoa. 

Extension or time to Companies. 

No. 0U. IS.^Whorv u cuDflhiiit supply in n<iutrtd iii 
say diatrirt, snd tbo Compsny U luuwlo, from w»nl of 
f onda or otW osoao of sny Idad, to execute all the nM«a- 
w»rj work* wtthin die time pKBOribed by tliiu Act, the 
Bosid of Ttsdft, if tlioy Iltink HI. nmy irztf^ud the liiuo for 
tlw givkig of moll mtpplr )i;i--iiMwUy. or hiilv i-ibnul ttio 
tln^ end dinot suuli mipvly tu hv ^tcd wt oiflorcnt tiniM 
itt ■nflaaesoa, to tlw scrtnl porfai of nioh lUirtnot, in such 
ssaur SI msy betoobd oiMt ooiiv«n{i>tit : FrOT^dcd, that 
■ppUostWD be tOMle by Uiu Couipimy fut duuJi extenidon of 
time irithin one month after iJiv tiuUic rufMTod ta In the 
Lut pronedlng mkUoo hw Inwn Bcmxl upiMi thtsin. 

Provision for Supply In Courts, PaaactSes, &o. 

No. 97. 14. — WHh rotpoot l« owm whcrv n jtroup or 
jVUmbiir of dtbi-Uinr-houHM tav Mttisis in s uouit or piut- 
•s^, or lAhcrwvm Oi isositiguify with op ia diMn mriglibiiur- 
Jnod 111 one aiKithm, tho following furthor proviniunii Khidl 
lwv« ofTout ; that ia to my, 

(I.) U at any time it appeon to tlie Board of 'Ksde, on 
tbo rvport of the auliisaM sutlioii^, ss definra bjr 
tbs Sanitoiy ^"^ D^^B [apply bo opottiswoodc for 
ttaiaAct, titio, "ThoSuulluTAot of l»ce" will 
ho mfHoimt], that a notutsnt anpnly uaniiul bo 
well and Dtfeotnally proviilml for tlint itroiip or 
nunber of dwaUing-hriiMm, «xc«nt br mrnnii of n 
ataad-plpe or otiier apmratiM placca uutaido the 
dwdUair-hoHim, iLo Board of "^ade luuy from 
tiiQO lo timo Binkv nn ordm- tw Uip pffwt that duch 
(rmup or nntnbor of dir«llinK-boiiM<H may b* an 



8i^pll«d, and shall aerro the same oa ttioOompsnjr 
wiuiiu whuM wutitr limits the dveUing-houMe are 
situate : 

(3.) If the TSquuutw ebuid- pipe or uUllt appamtua in m- 
eordanoe with thi> TOKidationi) of the dxnpany ie 
provided, ^cn the C&mpsny shall griv« to thots 
dwelUn^-housM a supply sceovdingly by itiaane at 
the ataiiiil-pL|i« or otlier >(ppBTiitu.H no pruvided, and 
OD giTiii); niLcb Bupply fltinll liu (ititiUi-'d Iti roooive 
and rcoorcr vrutur raUu ur rvntn (rum tin? oernorv 
or oooD^oTB of Buah dwoUing-honna us if the 
aapply had Wn given in tho pvamiwa. Tho ex- 
pome of prorlding itiuib atond-pipo or other appa. 
ratue ahnl be bomo by tho owner of the dwolOn;* 
hoUBM, or if there is murr) than one owner then by 
tlui ruHpiHitirt' onmi^n in nuoh praportiona na tho 
Bourd at Trudo ihall diroct : ' 

|3.) Tho Board of Tnulo may at any time nbroftntc, 
wholly or in port, tho oidor, or may onginaUy 
gnait it only for a Unutod period. 

Provision Toi* case of Frost, fto. 

No. 9H. 15. — Notwithiitntidiiid anything in this Aot, » 
Company Hhrill not bo aiibjool to ouyttability for not giving 
a ooiutiuit «upply If tho want of eueh supply ariaot frttm 
frost, uBuniial oiought, orothur uuavoidublu cauao or aoui- 
dont. 

Ponalllos for NonoompUanoe with precadlng 
Provisions. 

Ko. 9'J. 16. — Aiif Oumpauy which viotatae, refuoao, or 
uo^IhcIs tu uuiuply with any uf tlui preucdinK pmviBiiina of 
tluA Ant Hludl Uii liublu lo a putuuty not cxoocdiug two 
liiuidn.ll [Hiutids, ntul tu n furtJiLi' penalty not esoecdin^ quo 
huudri.>d tKiuudn for every month ducinx whioh weh nola- 
tiuu ur n^'iusul ur itt'irleol Co comply witn the aaid prariaiona 
ooutinuuH afb.'r they sball have raodved netioe in writing 
Ituiu Lhu BcHird uf Tnwle lu dlaoontiiiue anch viuhttiun, 
retusil, or negloot as oforoaaid. 

Company may Make Regulations. 

Ho. 100. 17.— Every Company ahull, witliin nix month* 
tiFterthu piuniiiif of ihu Act, mnlce n>t;uluiiutu fur tbo pnr- 
iKWM fur wliiuli tvijtilatiuiiH ludy Ix- uuidu undor tlio nutlior- 
ity of MHTtion 'i6 of tho UuLrupolia Watajr Aot, 1HG2. and 
tho pnjviidoiu of tJiat tviitian nboll appl^ olio tn tlio pr<> 
vontuiM of Baduc oou«tuuption or contomuiation of water. 
[SooNo. 77, pag«:iBO.J 

Amendment of Roguiations. 

No. 101. 18.— Any Company if it thinka fit, or if re- 
quMtcd so to do by the Board of IVadn, may rspool or sher 
fuiy of tho regnlations made tor the pujiioees aforesaid, or 
mako now rs^ulntiona tnatoed of any of the easMv 

in case of Default by Companies, Board of Trade 
may appoint Person to Report as to Regula- 
tions, and may Make same- 
No. lOJ. 19,— la oawi any Company dom not malto 
ro^iilalioiis within tho timn apooifted in this .\ot, «r In luuui 
auv Company, on buimr reqnnstod in wntinn tiy Ow mutro- 
pulitoa aitthoritj. or by any tea eoaminiora of thr walor 
supplied by that Camponr, to npoA er olbv any of the 
reKulatio&a for the limo boint; in foroe, or to moke now 
reguiatiotL* inwteod of any < if Ihn Hun*, rafnsM so to do, tbo 
Board of IWlo may. if Ihny think fit, appoint w cenDpMaiit 
and impartial peiwin of ripmimn^ knowl<id{[« and ox* 
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pMriMco lo Nport ta them u Ic mch ivKulatian* m» mmj ha 
iMxwMVjr for the lucLtitian of Ihin Act, ac mm U> thn ex- 
pedionojr of kUarioK m npoalins ouch n;jrul*tioiuH or «l 
""^"g no** MfCuUtioiw, in «onl4ntiitj' with «u«h rw}ueitt 
■• ■tow—id, and on titt^ report of nuch pfintcn thn Uoanl c< 
TVada hmv miilui Kuah raffulotknui, rvjHuil, or kltnmluiuji «• 
thqr think fit. 

Petialtl«s for ORienoaa against Regulations. 

Ko. 103. 20. Bjr Auv r«Kiilitti">i'i mndr iiniirr tlir nu- 
UmltT of tbe HctropoUa WaUv Aut. I8A2. or of tliia Act, 
ponalM BMj bo {a^Mod for olhaoM acsiuat tho wnu iwt 
niiW»i11im in rMMot o( mut offenoft Ih* aun of flvo tMnind*, 
■ft llMt (xroqr moh ragnJAnon b* m fnned an to aUcMr part 
culy at ttra maxunim {wnatty Mn^ Inflirted, and anjr mtth 
panahf alull be rooannble m peiulllm under this Aot ara 
noonaable. 

Gonflrmation of R«culatlona. 

Ko. IH, 23.— Kot«guktlo«).«Dd M>rtp«alaraIUtatun 
ul uvngutatMn. Riada a&der tlw aalharitf of tbeMeti«- 
sotbWahrAct, tRdS. orof thii A«c br a OoaqwiT. •hall 
ta of anj fore* or «8ect nnlaa* and u&Ul the tame be fab- 
lahled M aoA eonAmed bj ilie Board of Trade; who ibby 
faartitute nch InqaiiT in nlalhia thento at tbejr rfiatt lUd 
SI, sad vbo at mb taqnbj ihaQ hear the akrtnpoliua 
attlboritr, and the Oonpanr, if dfaaisff ta be heard, and 
tin »M Board ahall, iTth^ think fit, ar U nmiMled^ 
aoBlnata and han pweeil at aocik inqofar to adnee aad 
aadit Ifana a Mauateatand hnaait U I aalcrwaika m^imtm 

Hm Board of "mde aaj, ancr tath tnqulrj', oQaABn «r 
HmUawaajmtAnfp^^ii, rv|ieal. ur altrcatiaB, ia wbole 
av te parti or naj eaaftnn llw namp with nuch taediftcatiaB 
or alWatiaa aa w^ wmf Alah proper : and an nch nga- 
UliaB, iifiat. V BlMmllBaihaDbeBadabjthaBMid al 
Tlada oa aar tauatt tefun aa afureMid. axoevi aflv a like 
faaiuirj and aoarinx. with the Uk» adwa and airfMaiwa la 
■fimwiit Prvridcd that nu Mtch ngalalktt. nyMl, or 
■fcwiitfBa riiall be oooflmedor aw4e tae tha caia Haj bri 
^IL» Board «< Tmihr uakat »o6c« iaOat bdiaU AaQ 
have IwMi «(nB hjrthc Cotanaav to whiA Aa— anliWa, 
m bgr «m£ pMaoB a* (hf> Uuwid uf T^ada dbael, la iha 
** LoodcB OaaMa " and in two dailv tuoa^g aaawapen 
itooalalad vhhia lb* timtia i<f thi» At, naa Moalh iA lca« 
MB*alkefaMb7i and «*e Muath at kart liidm bj mA 
laMtole ImH a mv^oC tha rtgahtkw, iny ial, «» »H » a- 
tka la MMliea Adl he «■! W Hch Oan«gr ea MMM ta 
ftaaa«aetlhaMetiof«ittaaaMheri^. aadAaw^ahJ 
te ■■• meuk he hM eyea faafc^ aSea haaia at tha 
ie»wlii^ otfcae << rfe BUvncb^ aathnajtr aad at the 
■dOBawarffiotWiiiiiiiliiie rf ^ |«aim. vl&artlae 
m l aawd. *^ • ««i7 «( the eiMe « ef e^ part tknol 
aftdl he fw^ked la aeatjr pwaa «U ihall mlr ft* ^ 
MBfc 0ApagnaMl4( rfafaacahrarHjeaalaadiadwaed* 
•aaMatdtaMheenr. 

PuMioatleit «r ftaculaUoM. 

Ka.lM. aa AfhtrfienjtfaaiMilitrwiialiwa 
fci IW tiM bSw ahall W hnt al Oe aSee •< dw Bib*- 
1*^- anhiiifti aad «< •rciy^^i^pav ««»> 1^ Hmt^ 
m thhiAet, aad all *—«■« ^h at all laaaMaUa Itaaa 
laaVM eiakaM ifchi l feyiMMk a^ e^ O i j 
gi^» ta hTAdbwed a hI^NiI mj. n liirib^ 
*i* i ii1.ada» n h iliiii W^w. liaar Wl^k fcaaa la 

wB— liM«arfiag'*aattili^a»l«faawwwWeway eaaa 
aMf , Md a |awd eafj «d ife MwiMiMa li« •» ib* 



Notloe relating to ConatanC Supply to be puliUiftid | 
In ■•London Qa2ette." &c. 

No. 106. 26.— Whuri DOtiot? in rvUtioa t" a i trnttwU 
•upplj ill Hnv district hat) b««n iwrrod upon ««■ bj an Oon- 
panr, t}it' pxrlr V<r whom or on wboea behalf aaaa aote 
■hali bo seim<d ihall. within Sva daja after tha wriM 
thoNof . oaneo la be pobliahed a oobt ft Ih* Miae «Ba> ta 
the " London (huette. ' aadoopfaa u tbe a a awonar « haa 
In each of two auooe«lre waaha in aaj- l^ro dailj- aewipqai 
cirauUted within the tnaita of thie Act . 

Company may Isaue Not(c« upon Ownara aam 
OcouplePB to Provide prtt8crlb*d FltUagt- 

Kci. 107- 27. -Whcnj in najf dutfict maj Ctnaaf a 
reqom'd or huA propoard to pronda a oooatant eappfy, «d 
Compaiiy umit, at aay tiiae aftar tha axplratiaa <4 «■ 
BMBUiidtw the pablioatMB in tho" London OaaeUr" (f * 
oopf of tbe noticn raqnfanif or j *— y^wy such cm^tit 
■npplj', tmlea* a nMiaotial or appliealKai baa haai ptmi^ 
or nede Eothe Board of Tmdaobjaatlng to aoA aooMat 
enpplr 4N- aeehmK an CKtauMO of tim^ aad If i^ mk 
ncHtoriol or apipticatioa haa beaa preatnted or bm^ iha 
at lach titnr afUr tlir dctcrminatioa of tha Board at Tuk 
in relatioa to each laei o ri al or applieatkm aa aooh tmi 
ifaall appraia aad oader, eante to be eerrad oq th* ewow 
oo oi yi w of aaj |ii iiaiiaia witfahi aaeb dIaUiat a aaiiM » 
quiniw aaoh owikar or oocapier tt> anplr aacA wmlm 
vidtSa pnacrihad Ottbge. —"^ 

Owner or Oeeupiar to Provide pr««oHhed FtttJ«gt 

Ko. t(M. 28. — Brcffjowaeroroocuptaraf MMd^Bpa 
wlagaB Botioe to that e6Mt haa becai eerrad ahd, witba na 
■Bathe aH» Aa dale of tbe aar<riea of emb antioe, |aetiit 
ifaa pnacfftad dtliBga, aad ibaU txaax tine lotfaM taratta 
we la proper trnpaa. i 

In case of Default by Owner or Occupier. Comptrji 
may Provide or Repair preacrlbed FitUnga 
Ke. IM. 88.— Whwe in aa; dl^iJH aay Chiaay ii 



IB pnniinK ^* lawullnd fltttag^ 
OiMB*r. a tbtr ^dc it. aar pcoiide aaeb dtt^i i « 

wWe iaaft7e<MihdMtei(*lbedlttana(MyM>«*«t 
aaa «« atd».aadaetaayraawffied,aw&PWfwayp*T 
■otiea ea wstiar rawrita awA fa —, wtOtm l ai«<y- W 
bsa aAv Ifaa daae J tbe asnjoa fl( aadi aatiea, to BM« 
Ae aaa ta he icpaaeL ea aa to prnnu MT waMo at vtfK 
tad if aaw wcaea Call to t iMilr with iJm laiauef mk 
aatMT wmk Caayary (tf Hm^ tLiah fit] nay n^r lb 



ar ia|eM«*V 
eUl hei^ta 



V Aarato lor tta 



Am km Aa pn—EaUa to pay 
lagjlideg— wtaMMJitthaaratgtai 
rfiiitHl^i.^hyAeawgaflha 

AH«»Ai « |ai ■ayb.ieeaiwad.^rtAaoato.fcwata 
«■**. aad to Aea0MC*da«re«ertdaa W Aaaaato 
^ Aa pw-eai he. etodiaanptor. h,- ftSmihiTi* 
Sm. ar hj-aalba faa a^-M« 
te U» toilMr, ea If £ ■« 
ideha^aad Mwewad 
c«*^ * ieee>widfc— as ae«iv nay be rlrtwtail V 
Unban ibe w « faga hie kf iST la the awa^ .MJ^ 

to Aa MM, n K Ai w hid hna aanjtottol n •». 

bi»«h<irntoeB |l gTI l> MiihiMlC^ld 



fc-rta* 
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tvat duo bj him, or the nuna or sddnsM of the trnier, he 

■hall bn linhlr to iiay tlw wholi- araoiuil of nirJi rspciincn 

•ml iMMbi : Proifiilnl, thai iin belwriai nay mtilx owaiT iinl 

I ooovpicr noUunic beraii vcntsined aliall be lakca to aiTect 

I Mb; ocmtnot nude bctWMO tfcon rMpMtinK tlio pnymcut «f 

[Utfr BXpcaMM of anj nich worlu u &for«Mid. 

Power to Enter Premises for Inspection and 
Repair of Fittings. 

No. 1 IC. 30.^Wiere in any dJntriLi. tiny CompriRf in 
required or iioji propvAtil tv |>inviide a ':unBt/biit nupplf, (bo 
ofE«rr»orn|re^taof ituph Compnny, or of the party rvqul nog 
■iHb unpiily, ar any pt won appnlntiMl for «iich piirpo** by 
tlM Bduu erf TradB nutv. at nil rvikniiiuljlii titiu'M, (.'iit''r nay 
111 ■mi Mil within miolii uiatriut. in onltr tn iaippnt thii pro- 
■MM far the purpaMa (if (Kin Acit, utiil iixaiuiiiv the tamo 
with a xUrir lu aacertiun whnthur there nrv in or nIn.iiiC lhL> 
aaoic tbc prMoribcd Sttin)p, or, whi>rv aiithoriKtl uuUlt lliu 
orarinuiaii of ttU Act, to provi jc vr rcpuir tUo fittiiifri. , iin4 
if any pi-rmm liiiidi-T iwiy .uuli uBkiKr, iifjcnt, »r pi>rioo fmm 
tntanny mnd nialtiiiif siwh tUHiK-'-tiiiit or it tmni nation, or 
nmridinr or itipairing mii-.h (itlin(^■^ t-vr-ry jMmon mi oltt-nd- 
rag abaUfor cvrry nuijli uffonio bo liable Co a pcnijl; not 
ez<MmUiiK II v« poundn. 

Settlem«nt of Disputes as to SufRclcncyi &C., of 
Fittings. 

No. 111. 3L — tn tha cTont of anj dittput* as to wli^ttitir 
the flttlngii of say pvrwn flr* an preambed, such di«put« 
aksU be settled by the «ourt of eununnry juFiNltL'tiuii, on 
Um sppUoatiou o( either parly. whEdi cuurt nuiy mu.ku huiiIi 
order »e totlit-ainimiit of lh« eoataof thtt proeueiliiiffa bL-fon: 
iiuvli cuurt u Ki'ui? juBt, sad Ihedeciaioii of nucli (vurt 
iih«ll bn &ud and liiiidiii(; uu allpartloa, 

Penttltle* foe Non-compliance witli tlie Provisions 
of Aot- 

Ko. Il:t. 32.— Whoro in any district any ('•jintfanv ia 
VMuired er htiri pr6po»«i ti> proriilo a nmitCiiiJ. *ii|>[)lv, — 

If suy penal) ■uppUul witli vUcr by aui-h CVimpiLnr wil- 
fnllf Of ne^ligBDtly luniMia ur auffim any fitting ut m out 
of tvMir, or to be au uml ur rontrivcd us that the water 
saFipUcdtu Kim WhurU Company in orUlikriy to be wohI^ 
tniaiuod, unduly connunod, ta ooataminnicd. or hu a« to 
oocerioa or allow the return of foul ntr or other pqlfiwi* ut 
taBpunmstter Into any pipe belontrinfr to or ooan^eted with 
tks pipM of aucAi Company, bu BhtUl for ovorr aaoh ofTenoe 
I ba luula lo a paualty nut Rxai<cdiug fire pounus ; or 
' If any pnaan aupplied witli wat«r W enoh Coiupaoy 
wnogftuly doM or obiucm or pcTmitH lo m done anruiing 
in cootnreBluni of any of the pnmnoDi of tho epotiUl Act 
or IhSa Act, or wvongfully faibi to da ativlhiii^ wbioh, under 
any ef Ibose proviMooa, oinjibt ta be donf* for llio provonlion 
of tlia mats, inianaa, uoduu Cfununiptidn, nr vontajnlnatian 
of the water of sncti CoinnaDy, they may (without projudioe 
to any itmedy a^nnt hun in roapvct theroaf) cot otf any 
of th<P pipm 1^ or tlin>uj(h vhich watd ia auppllod by thein 
to biia or for but mw, nnd tnay oeoae to supply Uiu with 
water, ao lotig oa the eattao of injui-y mnmna or is not 
psBiodisd: ana [BortncAasat ao <'iitiii\fc ntf or eeaaing to 
■apply, the Computyanall within twtintv-four honre there- 
af tor Kivr to the naiaaim uothortty, as oefined by Lhe Saui* 
t*i7 Art 1868, notioe tbrrrof. 

Absertoe of propor Wator Fittings in Ppomises to 
be a Nuisance. 

No, 1 13. 33.— Thii abiwiM in respect of any preniaM 
' tbo paeeribed HttingD aftar the pieeorlbod time dial) be 




n nuisance within section II and aoetlainJ 12-10 niuliutTV} 
nf tbu NuiMinw* KjauciviJ .tnt (or KiiKlnnd, ItiS, hw 
wilbm id] pruviaiutiH of the umo or uny nthitr Act Bpplvln^, 
aueniiing, or otberwiK rrlnl Jntc to thoen acclionB ; and that 
nuiMnce, if iaany cam nrarodlimist, tihfji be proeumed 
to b« nwdi •• to Tvodor tho proinjflo* lUifit for htuaBn hubita- 
tion vithbi sratioo 13 of tha Nuiaanoo* Romovnl Act for 
England, tSd.*}, uiUniw nnii until the nnntrary in (town to 
the BiiLuiffl.L'[iiJU (jf tho jiiNtJces Rcting under thnt motiaa. 

Power to Board to appoint Persons to Inquire and 
report as to duality of Water. 

No. 11*. 35. — "^^ ttoftrfof Trndfimityalimy tin«i,if»nd 
wheu they thiak 6t, oppuint u i^Dinpi'tJ'nl prnmn tn in(|[|irQ 
Into Slid report cm Iheijimliiy nf Ihn wati-r funtiibrd liy any 
Cumpany. notirilhatiindiug that no nunnlaint has boou 
madu and N'triiod by twenty InhntiiUknt hoaMholderaw « 
pr»<criU.d bj- 8.>;tiou of the UotropoLii^ Water Aot, 1B42; 
and sM'tioiia ID luid 11 and 13, a»d chn otlior pr^iviiuimB irf 
that .^ct, Mhatl apply in ovwy rrwMct an if MniAi perMon 
wure appointed unoer aeotion 1* of that Act, and as if any 
mii.tter nnxirtsd to the Board of Trade as leqairiitr alten- 
Uon on tno part at ■ Campany had been me su^ect of a 
oomplaiiit by nuch hous(^ldnB «S sbnssld. 



1 liavfl here ftppondcd tlj« following Olimso* 
IX., X., XI., of the WaUir Works Act. for con- 
veuieiico sake : — 

CLAUSES IX., X. ASU XI, OP TUE WATEK- 

WOHKS ACT, 1842, 

On Complaint as to Quantity and Quality Board 
of Trade may appoint a Person to Inquire and 
Report. 

tX. — If at any Time Complaint as to tlie Quantity ur 
Quality of th>i> Water auppUed by any Cumiinii_( tut 
duRMvlJc ITae bv uiimIl- tu the Board id Tmde by M^■nuJ^ial 
in Writiatf aigucd by not leas than Twenty InbuljiUiit 
HaUHiholierit paying Rent* for and nuiiplixd with \Vrtt>;r 
by tho Comikur, it ahall be lawful for the Board i>( TniJ<- 
nt luiy Time within Oao Muiilh after the Bcoeipt of amdi 
Complaint, to appoint a njuipulMit Pienou to inquiiv into 
aiid cunc^tidng Um Oruundu u( ducb Cvinpbunt, and to 
report to tie Buard of Trade Uwreon. 

Powers or Poraon Appointed. 
X.— Tlio Fcmirn no appiiiuUid as afureMid aliall, witliln 
Three Days after ausb Appointmiwt, glrs NoUee thenof 
iji Writiiki: to die Company, sad after auoh Notice ae 
afoTMud ho ihall have power to inapent and *"'■*'"* the 
WaterworlcH of the Cixmnenj, and to l&ottiie Into sad 
oonoerniug tlie Oraunde of auok Complaint: and Uia Com- 
usiiy and thnir Offinirs ahall afford all reasonable FadJitiM 
fur «Kih luaiK-utiini. EiaiuiuaUou. sad Inqtiliy, 

Penalty for Obstructing inspector. 

XI.— Any Penon ohttneting ndi laspeelar ta the due 
Proaeeutlon of aaoli InqMOtiMiv KTamlnstJOP. or laqttaf. 
•haU todeit aadpsjaaydumBOt ezeeedtnit Tea IVnuda. 



Appointment and Dutlea of Water Examiner. 

No. Hi. 36,— Then- Bhall be a water eaamincr, Itiinff a 
oowpefamt and impartial penon, from time to tine s|iniimi"d 
hv and nmiovable by tbe Board ot Tmde, who .shall from 
tima tij liine, in maL maaaat as the Itosrd of Trade direct, 
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hence Q= -J^t + t^^.0) 



tan. a~x 



tan. ^ a 

This last equation shows that if the joints AB and mn 
were produced, they would mtersect the vertical in the 
same point o ; hence the condition of equilibrium es- 
tablished in art. 5 will be satisfied if all the joints 
produced shall pass through the same point. 

9. The conditions of art. 6 become for the plate bande 
where y=0, y =«, 6=0, h'=t, P=0, «=0, 

Qf >W(«— a;), 
-Q(<W(«-a:'). 
for any joint mn ; but for the extreme joint AB we have 

Q i > moment of trapezoid round A, 
— Q t < moment of trapezoid round B. 

The moment of the trapezoid roimd A is the difference 
of the moments of the triangle ABC, and the rectangle 
ACNM, 

moment of rectangle ^^a.irat 

triangle = 3 i . tan. 0.\ir^ tan. 

.-. moment of trapezoid = Jwa'i — Jiri*. tan.'^. 

But the moment of the trapezoid round B is equal 
to the sum of the moments of the triangle and rect- 
angle. 

Moment of rectangle= (^a + ^.tan. (f)atir 

triangle = f(. tan. ^.^ -»■('. tan. ^ 

.*. moment of trapezoid round B is 



vorkinr of mth Wmto ; wnd U tho Ownn at nneh Honm 
in- Building nevlHt or TefiM«, during TwvmtT^-oiirht Vnjs 
■fU^r the *&id NoUm Iim been d«liTCT«<l to wmh Onrier. nr 
bCe Kt »uch Hoiue i>r Building, lo bL-jfin to ci>ii!iljnii.'t Hiich 
^Siatn luiil uthur Worke ofortanid, or nii^ »f tlicrn, or 
f ler iail bo carry them on ami uainplutu Lh-uin wi^ all 
»Ua I>«i|MttiH, it tlull b« Uwful (i<r thn Vnalrj or 
i to MOM Oie uino to be cmstnietiyl and niuU uid to 
rteant tho EnteiuM to be intrnrnd thci«b; fnnn suoh 
OirttBrin tho UumerhcTedn-aft^r pravidfd." 

Pi<Qvi»lon ror ComDIned Orelnage of Blocks of 
Houftea. 





8<iMatj 



the I 



H«. 118. LXXIV.— •'Ilit«pp«»rtf.thi>V™tn,-orB««ird 
"■^l^^ChiULDr DitMot that a Oraitp or Block of «oii- 
" " ) EDmM or of vljaitiitt >l(.•^tch»<l or *eini-dslaohed 
I, mtf be dniuul itiul tinpruvcd iaur« econoEnkiilly 
or adnatagieCKialy In combiiiuLiuu clion MpomBoly, am) n 
8*W«r of ninniHit Sue alrc<ul;r V^iat ot DC fttxittt to bo 
OMUtixiotod vitbin One hundred Vvnt of any P»rt of muoIi 
Oroop or Block of Houaw, whothor eontigiionii, dotiuhisl, 
or afim -detached, it hIibII bo lawful for mich Board or 
Vnitry to urder Ihnt aanh Group or Block of IIoiimh be 
df*iii<d nud iiQ^ruved, aa heretn-Morc prorlded. bjr « 
combinod Opi-ratiuu." 

No HouM to be built without Drains oonttruoted 
to the Satisfaction of the Vestf-y or Olatrict 
Board. 

No. liO. LXXV. -•' rt ahall not he lawful to flfoot any 
HoBw or otlic* Duililicig in any Parish mcntinnod Id 
Schedule (A) to tkia Act, or in any Di*trict oioq'Uoiw^ in 
iute (Bj to this Act, or to ruliulld any Koiibo or 

S within any AURh Pariiih or Diiit.ri.H wliii^li liux 
led dawn to or bnlnw thp Floor mimmnnly called 
I (riound Flour, or to oompy any Ilomw or Building so 
nowly buQt or rebuilt, unlcwi ii Druiu aud aunh Braucbe* 
Iherrtu and othor MUiMitod Works nad Apparatua acil 
Watvr Supply ■■ IwrtiB-lMforo muutionad bo oonatructcd 
•nd piv«tn«d to tb» Satiafaotion o( tho Survaror of th« 
I YmI^ of ■tuh Faiiili or Booid of Worto for waea Dirtriet, 
of enah UJit•riall^ of snoh Site, at moh Lovol, snd with 
■Qoh FaQ a« thoy may dirort, ao thnt thp wuno abnll he 
aTsllaUa for tho Dmfnnjro of tlio lowoat Floor of «uch 
llouao or Buildbg, and of its aoToral Floor* or Stoiioa, 
and alao of ila Arm, Wat«roIoa«ta, Frivioa, and Offinaa 
(if any), whl^h Drain >ihi\ll li^d from oiiiili Hoomi or 
Bnildiiig, or th>.> iiit>'itd«l Ulu- i>f uonh Hniinn «r Building, 
to «uoh 8ew(r, nlroaily niodo or inUiiided t« he ooniiliniRlcd 
■tear thontto, a« tho Voatiy or Board ahall direct nnd 
appoint^ or It there bo no auoli Sewur oxlstliig or intcndol 
to M oofMttuctMl vrithia One hundred VwA of any Fort of 
tbe mlcndad Site of mich Uouao or Building, thon to auch 
o oir uf d Ceaapool or otlutr Plnro. not hnng tmdcr nny 
Dwriluf Qooso, ■• tbs ViMtrr iir Bnnnl ulinll dinvt : nnd 
whammr any Hoaae or Building U rebuilt iu> iifnrMHid, 
the Jjmi of ibo loweat Floor of anch Hooh or Building 
aboil he robed HitSdsntly to allow of tbe OoDittrutttloa of 
Buch a Dram and auch Braa«1i<« thorvlo aiid oLLt-r Worlu 
Mid Appanttua na aro hftrM(i-b<>(ore HOiiiritd, and fur Lhut 
Purnnw the IvmU ahnll be taken and d«tennined ondar 
the Ditwition of tho Voalry or Distnot BoanL" 

Notlc* of Bulldlnga to be given to the Veatry op 
District Board before commencing tho Bams, 
No. 131- LXXVI.— "Botoro beginning to lay or diff 
ant tJie Foniidutiun of sny new Huuau of Buildfug within 
a^yawli Psriah or Dlaldot, or to rebuild any Boaws or 
BnOdlsg; thanls, and alao hefon making aujr Dtaia lor 
tlie Purpose of dt^Biag Erectly or infnetiy Into any 




Sewer under tho Juritdietlon of the Veatrj or Board ed at 
for any surh Pariih or Ilirfriot, 8e*«m Days' Noliee in 
Writing shall bn givnn to iho Viwtry or Board by the 
I'miui intending t» ImiUI or rebuild huiii Hoiuu nr Bundiuir 
(ir Uj mnkf mirh Dnud; nnd evt-ry such PouiiJiitioii Blmil 
be laid at muih Lovol aa will ponuit the I>r&iuag« uf auch 
Hauao or Building in eomplianoe with tht* Aol, and •• the 
V«atry or Board ahsll older, and every eueh Drain thall be 
mada in auiih Diroution, Uanner, and Form, and of aueJi 
MatcriaU uiid Wiirkmiiiubiii. and with siioh Bmiudioa 
thereto and ntbnr oiinnii-l«l Wurkw and Api>anvtuH and 
"Wotor Supply as h'lroin-W'ini ini?ntiou«d, and aa tho 
Vestry or Bciucd nhiill order, uid tho making o( OTanr miuli 
Drain vhaW he under t)io Biin^y and Control ol the Veitoy 
or Bonpd ; and tho V»tiT or Ddtrlpt Bostd aboll moke 
th(.>ir Ordnr in niLution to uie Ksttora BforooaCd, and eauao 
till? aniti'v til bn titittltnd to the FM«on from whom aunh 
Vcitii^n wn.li rniiiivn] within 3evuu Diiys afli>r tJiL> RHM.-ipt 
of JUoli Notion, and in diifnult o( atiiui Notioo, or if ruiji 
IIouoo, Building, or Drain, or Brjaohot thorvto or other 
ooonootod Worka and Ap]>arutus and Wntet Supply be 
be^ruB, ereotod, raadn, or pnividtil In any reepeet oontiaiy 
to uuy Order of thn Vrjitry ur Buunl made and notified oa 
aloreaoid, or thn PriivLiioiM of this Act, it tdiotl bn lawful 
for thn TosWy or Bimrd to nouw nuuh Houao or Building 
to \k drrnmlinhod or altnrcd, and. U) cuumu bu<Ji Driin or 
Brnnnhc* tlior><t'i nnd othor oonneatod Worlca and Appara- 
tu» end WaUir Happly to ho rdsU, atDAnd*^ or rs>made, 
or, in tha ovont of Owiwaion. sddsd. SB tae Oaio may 
require, and to rMomr the Expanaaa thereof ftmn the 
Owner thertof in tha BEannor herdn-of ler provided .' ' 

Power to branch Drains Into 8ew«r« constructod 
by Metropolitan Board, or any Vostry or District 
Board under certain Regulations- Penalty. 

No. 12-2. LXXVII.— ■■ It *UM U Uwfulfor any Person, 
at hill iiw^i Eipoii"«, to tiiiiko ur l.iuiitJi any Drain into any 
of thn ^(wdni f-tntrd in tho Uutropoiitan Boiud of WnrlM 
or Miy Voatry or District Board nnilar thin Al-I, or authu* 
riied to be mode by them under thin Art, luch Drain being 
of ani'h a Slio, and of auch Oinriidrina, and lirandhed to 
Buoh Sewer, in auck o Uanner and Fomn of Commuaiootioa 
la sll nopocts ss the Voetry or Board ahall diroot ev 
nppoiiit ; tuid in eaae any Peraon make or braooh any Drain 
into any of the «*id Bowom «e veatsd in tlia V«rtry or 
Board, or authoriied to bo mode by tliom umlur thi* Aut. 
of a larger Stxe, or of diffetvnt Condition*, or in o tUfferent 
Mannt-i- and Form of Commna^cotkin than ^D be direotod 
or »[)i>oinli;d by iho Voatiy nr Board, everj- Porvon eo 
offundjuwr jJiall for every such OBenee forfeit a Sum not 
I'xocodiug Fifty PooadU. 

Power to Mstropoiitan Board or Vestry or District 
Board to branoh Private OrBins Into Sowors, at 
the Expanse of the Party to whom they belong. 

No, Via. LXXVIIl.— WheiuiVrt- it tg neMomilT t.' "I^n 
any i"irt. of the Paremiint of any Street or Fuhlk Plane, for 
the Piir]>o^ of making; nr bnmcliiiig any pTitralt! Drain into 
any u( tho Sewora or nmina vdmIm] Id the Uetropolitaa 
Board of Works, or any Vmtry or DUtriot Bunnl nooer tUo 
Aot, or uuthoriaod to be mode by them under this Aob, it 
nhall bo lawful for the Voatry or Board. In oaeo they think 
lit wo to do, to moke no much sad aueh part of aneh private 
Drain, and slaa to oonatruct no luucli and aueh PnK of the 
Wark neeoaMnr for bmn-'hiug the aamo into the pnhlie 
Sewer* as ahslf be under nr iu uny Street, and to rcoorer 
the ExpeoBco Uuarrod ttiemby fp'ui ihu Owner of the 
House, BuUdliUti or Ground to wbluh euoh Privoto Dnaia 
belong*, in the Uonner herein-aftflr provided. 



Vastry or District Board may agr«B to maka 
Houte Drains at th« Expense of Ownera op 

No. 121. LXXIX.— U thaU b« Uwfnl for ulj ntRh 
V(«ti7 or Bonrd to Mntraot tad Mgm* with ttao Own(>TN or 
Oi!Ouplc« of any Hducm, BuUdinK". "t Oroimd thtit. any 
UTUim Inquired to be mude. altpn^d. <ir cnlnrgv^ by turh 
Ovnen ahall be oonatruccod, made, alterod, and onlnrircMl 
br the VvArj ur Board ; aad tho OmI Prioe of mnldn^, 
aftariii^, or vnlnr^riii^ surli Dnun*, im o^rtiilwj }ij the 
SufTpjfOT of thp Vivitry or Bniufd, njinlt hp r<"p«iil hy Ihn 
Ownpr OP OwupiM' m Hgreeing to the Vwtiy or Bniinl, nnd 
iu dL'fault of P«}^ienl Uie tume may be recofend in the 
Mnimor hen'lu-a(l*T providod. 



Vestry op OlstPiot BoaPd may order a Contribution 
towards ConBt'>uctlon of Sowers In certain 
Cases. 

No. I2».^LXXX. — Wliuro any Sower in imy of tho 
E^uufaM mention^ iuvitbcr vf tho Schcdulm (A.) aad [ll.j 
to thii* Act, iiitowliiuh au^ Drain aliull lie miido or biunchod, 
ha* bora built utioo tho Thiid Duy of Sfplrmher On* 
thtiiuMid viglil liuiidrul snd thirtuuu, aud bufurn tho 
Ooaninniomiii^iut of tliis Ai^t. ui tht* Eipi^uw of nuy Frxwin 
or Bodj other thiio niiy CumiuiviioiiLTn cif ^>wi-ni, thr 
V««try or Di«bnct Bimrd in whom fnrnli Bcwcr in vwtcd mnj 
ordcf moh Sum u (hry moy dpvm ju^l to tw [jiiid and 
oonbributMl by thtt Oimirr of thi.' Houm ta whioh iiuc)i 
Dndn bdontpi toward* tlia £i|x-[ik- uf thi' Cutuitrui'timi of 
muili SflWiw, wtiii^li S-iin nljall. on tlit? HecHijJl tlipniuf lijr 
iiiich Vwlry or Board, Iw? puid over to tlw Ptwon or fhidy 
sfoiwud. and nuch Vestry ur Ronrd muy. if thny i>r« At, 
taixa SIM aoocpt Pnymvut of aach Sum, irith Iiitamt aftor 
a Sate not nitcMwdinf; Five I'oundB fur tliu llundml by the 
Yaor, bjr InnUUniMita within nay Period nat oseMdiDg 
Twonty Yiuirn. 

Penalty on erecting or ra building Houses without 
proper Watercloseta, Itc. Power to Vestry, fco., 
to rwqulps Owners. &c., to provide sufndant 
Wateralosets, &c. If Owners fail. Vostry. &c., to 
cause the Work to be done at their Expense. 

So. IJil. liXXXI. — Aftnr tlic Ci)mtnm«-ninit of this 
Ant it tbaU not be lawful nc-wly to rrcct nny lloum, or to 
rabutld any IIoiiw pulW down to tbv Extent nforcwd, 
within any I'ltpiidi montiuncd in Sehnjul^ [\.) tci thi* Aot, 
(ir any Diftriet mmtiaiiad in Suhrdula (B.) to thi* Art, 
without a triOlriant Wat^irnlnwit or frivy luid Aahnii tur- 
nUh(d with prapor Dooni nnd CoverinjtM, nnd nlw fiir- 
nlilicd sa lonro* tho Wotnmtaivt with kiiitahlo Watur 
Sup|>ly and wskr Sajwly Afipanlui, and with AtdtaUo 
tmppod Soilfiaii and other MLUtabto Work* and Axr»,t\^- 
niMiti^ ao far ■• naj bs ncoaaMuy to ramuro tho «(fflmmt 
OwuatioB thMwrf; and whoaoanv afaidl olfDnd agnliut 
tlna Enactmunt ahall b* liabla to a Praalty not oxceedin^ 
Twenty Pnundu : and if at any Time it appear to tba 
Voitrr or I>i«cricl Bounl it mich PariJi or Oirtricit that 
tiUf Uaum in anj aiKti I^rinh or Diiilriot, whflher built 
hwM or attw tba CominMic*roeRt of thia Art, ia without 
a mAidaBt Waumldael or Privy and .\*hpit lumialLMl with 
pTMwr J)oat» and CoTBri&((ii. and witli other Appanlut 
aad Works a* aforaMaid, tho Vtwtry or f )iKtnrt Kwd shaU. 
In casB the Mune can bn nroridrd witbnul diatnrbtu; SDjr 
BniUiai;, (pro Notioo in Writinjr to thu Ok-uct or Occupier 
of aucli Houv, rHjniriiiR kin forthwilh, or witliin mauh 
rwonabla tinM aa ahalT ba spe uM ad ia meh Notioa, to 
|»mido a aoScieiit Watvrslowt or Privy and Anhpii ao 



famifthnl as aiuTMald, or citlicr of UwUt as iba Omb an 
reiiuirp ; und if moli Notioa be Boi oooiplipd witk H wl 
b^- Vvful fvr tb« Veatry or Diatrwt BoMd to autm %» W 
4y>u>tri>cU-d a MiHoioat Watorelosst or Priiy aad AAfii, 
or o!th«r of thrm, or <lo mnh otbw Work* aa Hm tmm wk/ 
raiuiiv, and to icourer the Eip oos ss i tt c m re d hf Oas a 
HO doingr trmn tti« owner of wich Ilaaaa In aMinwrhmi^ 
afti-Tpmridnl: Provided alwaj^ that wfaoaa Watanlaal 
ur Pnvy han been and b used in coDunov by tba ~ 



3t Two or mora Houbm, or If in ths OiHitirta of tha Vtsln 
or Di*tri»t Board a Walerdoaet or Pnvy maj ba m aa^ 
Ihuy need not loqulre the aame to be pninded fnr aafe 



M'lUBC. 

PowerforVestries and District Doar^lstoauthorln 
Inspection of Drains, Privies, and Ceaapoote 

No. 1'27. LXXXII.--It >hidl be Uwfnl f or aay w* 
Voatry >ir Umud, or for their Sunruyor or Isefaitai, * 
HUnh othcrr Pomon hj they aj^ioint. to itufnet »Mlf tak 
Wi>[on^lo<H>t. PriTy. (^cnjxiid, ur Water Sopfdy AmMK 
or Sink\ Tmi», aiphann, Pipca, or other worta m 
Appantu* oonnocted thmwitt), within ike PiriA m 
DUtriot of hkIi Tcstiy ot Board, and for that Pwya^ tf 
all reAw>nab1* Time* hi th« Daylinxs aflur Twwty-luw 
I('>ur>' Notinn in Writing kaa been j^ren to the OlMfir 
of thn Pnnnilm to which inch Drain, WataptdcaM, ^atj, 
Qniupool, DT Wetor Supply AppaTataa, or othar eoaaMMd 
Work* or AppsmtiM an Mormwd. ia attaidkad* at Ml i|M 
tlio PramiMi*. or in cam of Emovmcy wisluat X<4iet,l* 
oulvr, t>y thrnuvlre* or their Snrvejor nr laapaiir arf 
Work II mil, upon any Pretaiaee, and ena«e tlw QtwtJ Sal* 
oponnd in any P1ju« they think fit, doin^ aa litUa Daaap 
im may bp. 

Penalty on Persons Improperly making or altarini 
Drains. 

No. 138. LXXXJII.— In man any Diaia. Wata^HL 
Prii7. CowiKMil, or Wntiw Supply, or Waaar Sifftr 
Appamtne, oT olher tanncctod Worln or AppaiaUa, Mi^ 
heicm montioim), be fouad. on InepcjcticB, a«t la !■■ 



liWMi iiiailii I I iiiiiiiiiiiilx [firilinii 1 thi PtieiiHna la Bin 

- ■ .Vc*( ----- 

ftoviiriem* of thin .Vnt, or in caaa aay . 



latJeaa of tho Vwttry or Dietriot 



Boai^or iwu Haay t» 1^ 
» aar Penea, wmmM tt 



Onnacnt of the Vwtry iir Dittrirt Board, i 
or unetop any Sowinr, Drain, Wat«relniwt. Priry, or Oi» 
pool which may havr ttrtm nrdrnd fay ttwaa not ta W 
mad«. or to bo d«iai>liili«d or etopped ap, or la ea«a Mf 
Pereou diaoontintM say Water supply, or d ^trv y <ar 
iTiiiiapcled Wotkn or Aikpsiotn* aa afovMald, or ia ^uaaif 
P«rMni, without tho Oownnt of tho Vaatfj or DMM 
Board, bnioh into any Hower va U ad ia anEfc Tatvy « 
Doani vnrj Person no offcadJng ahall forMi aad (ay mi 
Sum not exoeedi&i^ Ton Ponsda; and in caaa tha naw* 
insldng uy 9»wv, Dnin, WatcKdowat. IMry. Cb■p a ^ 
oroth^ Wnhaor Appontuaa* afore *a id. ooatniy la Ik 
Dtrtotioae or BMiuattou of Uia Vast^ or Bassi « 
eoatniy to the noviwoaa of thfa Aet, or. stihasi «A 
OoBMnC a< afoneaid, o w w fau c ti njt. rafauildiitf. ar ^ 
atoMdnit any Sewrr, fhali). WstonJoeM, Prfsy, or Qw 
pool which may haro boos onlared to bn deniabfead « 
slopped up. or OMcontinaLiiA say Watar Sappj^, er diaOiy* 
inur any ronDOolad Work* or Apptaaltu ■■ afnnaW. «r 
breaking tnte aay each Sewer a* aforaaaid, do net, eriikM 
Pouituon Day* after Notka m Writiafr tor ths Vaaoytf 
Board, oaiuw eui^ Saerar, Drain. WatMw I o— t. PHn. tf 
Gcaipool to \» altered or rtituOaaed In iiutifatadty wtlfc A* 
Difectiimi of the Veetry or Boaid. or, aa the Oaea aay ^ 
Iv be dwiioltabei or etopped up, ur Muh Water li» W * 
be reaewed, or anoh Bc w iiete il Worka or Apfaialaa » ka 
natond, then, and in nefryincfa Oaee. tha V eeB j er Kwd 



DBAINAOE MATTERS, Etc. 



mar »n« the Work to b« done, ■nd the Eipmsm thereof 
■bll b« PAid by tho P«TMti who ha« so ufltrnded. 

Wh«pe no Default found Expenses to be paid by 
Vestry or Board. 
Ho. 129. LXXXTF.— If flnch Drnin. "WatcroluHM. 
Privy, Cwapool, or Wntor SupplT. or Wntct Supply 
Appmtna. or oiler connfi:tts3 Works •nO Apparatim, b* 
fouad mi Inapaotitm f mtorraanl, U> hn mftde to th« SkUd- 
fnotiaa of llie Viwttr or Baud, tnd in pnipiir Order and 
Condiboik, Oiey iihnll obom the Banw to m RtinstaMd and 
' I good u soon nK nmy 1*. »ud tlio Eiiwn.ii'jt nf Guuni- 
, rebMt»tlne, and mukiinf (W'"! ""■'" T>roin, Water- 
Privy. Cinuiiior-I. iir "tliur W<tr)i» or Apparstu* m 
Jiirriwid. sfiull bo dcirovi-d I'v th" Vo.try or BoArd, and 
(nU Compcivwition ahall t* BMidft fcy OifTO (or all Dama^reii 
or laiurirM di^mn im 6aoaMoned bf tfia Exnmhiatioii of uiiy 
aucA Drain. Wal»reIo•o^ Privy, Owapool, or otiicr Worlui 
or Apparatos as afonMld. 

Veatry or DIatHct BoanJ to cause Dralne, &o., 
to tx put into proper Condition, ka., wliere 
fldOMaary. 

Ho. IM. LXXXV. — If. apon tniih Iiispoctifln as aforc- 
■ald, any DtkIh, WaWn-ltwct, Prirjr. tv Cp*^>oo1 oppotu* U> 
be in twd Ordor mni Oonditian, or to reqniTO Clfvanxln^, 
Alteration, or AmmdnMnt, or to b« filled up, the Vcwtrjr «r 
Board riiall ranw Nndoo in Wiitinj; t« b» irirm to the 
Omer or Oomiplar nf thn Pmniwa upon or In rmncot of 
vhwfa tho Inapaotioa waa mado, rMuiring biut forUiwith, 
or wilhlii aueh rMMUaUo Time •• MOalt bn ipocifivd in *ucli 
rHaUoo, to do tb« neotaaaij Workt : nnd if nuith Nntieo bo 
I not MMnpIM with by tit* Perwwi to whom it is preo. the 
Toatr^ 04- Bnonl niay, If they tliink lit. exocuto audi 
Worlm and th» KiiiftuMm inciuTcd by thorn in *o dtnny 
aball be paid lo them by tha Owner or Occupier of tho 
Premlacfl. 

Veatry and District Board to cause ofTenslve 
Ditches. Drains. Ac. to be cleanaed or covered. 
Where Worka Interfore with any Ancient Mill, 
&c.. Compensation to be made, or Rights therein 
purchased. 

Ko. LSI. LXXXVI.— Ew*TVMtryand Distriet Board 

I drain, doaiuw, cover, or fill ap. or cianw to be drainM!, 

Keleaiuid, eorared. or Sited up, all PnndM. Fool*, opm 

iKtcbM, Si>w<<T«, Draiiu. mid FWm rontnitiins; ornaed far 

j the ColUrtion of any Draino^. Fillti, Wnlir, Hatter, or 

' Tlitnir of an olf (tih>to Naturu, «t Ukul^v to bo prejudidal to 

II(«]Ui. which may be utuato in th*-ir Piuuh .jr DudriFt ; 

and thoy >baU oauM written Xotii^o to bo ^ivn to tiia 

. Fmwm Mwlnff any auoh Naisanoo, or to tliiy Owner or 

Ocenpk-rof any Pientla«e whereon the Miino rxi»lM. requiriug 

Itim, within a Time to he apecifled lu niu^h Nr^tioc, To dnin, 

; (deaiue, coter, or Ull up audi Puud. Pi-<>1. Ditch. Sower. 

I>rain, or Plaoe, or (o iwnrtrwot a proptT Scwor or Drain 

for the Divh tritp of nicli Tihh. WsU-r, H<it1*>r. or Thin);. 

or lo da nwih oilier Works a« the Cum mnr n^qalre : and if 

Ihii Pemni lu whom eurh Notice in ^vi'U fnQ to lytiiiply 

tb«ivwilli, tbo VeUry or Bonnl Bhall tixMute mii^h Workii 

I aamay he uto m ary fm thr A1iali.'uiciit "( "iicti Nid*aiioo, 

I and may reoorer llu.' K:(pcnKn tht-nliy iiivurivd from the 

Owner of tbe Prenuaoa in nuuuiM hi!r<,'iii-iJt<'r infiiiionwl : 

{ Provided alwaya, tlut it <lisU l>« Uwfiil for mirh Vnntry or 

Board, where they thick It ree«mable, to dotmy all or any 

PortMNi of such Eiuouaea. aa Expeiuee of F^worairf> ar« to 

be deirayed under uiie Act : ProVldod also, tbal whore any 

IFofk by may VeMry or Diatriot Board dooo or niquiml to 



be done in piirstinnco of tbo Proviaion* of thEs Act inter* 
ferM with or prejiidioially nffooM any anoiont Mill, or any 
Bifrkt coniiocWd therewith, or other Hiffht to tbo Ueo rf 
Water, full C.impon«jitii)n nholl bo idbJi- to all Poraone 
■nstnininf Dnniii^ thnrcby, in manner hamin-aftor pro- 
rlded. or it ah^iU )w iiin-fiil tor tho Vextrv ur Board, if they 
think fit. to ootitmvt fur tlic Pun'hoiet oi xudi UiU. »r any 
■iich Rixht roiiiiotyI«d thnmwith, or other Riirht to the V-> 
of Wilcr : aiiil tbo PiMviaioiu of this Aot with nwpoot to 
tht" Piircha*o» by Hit Vvntry or Board bemiii-nflcr BuUvor- 
istd dhall t)o npjiliciihlo to orory *uch I'urohoae ai ofore- 
anid. 

Owner of Courts to Drain thorn, nnd Keep the 
Pavement, Ite., In repair Penalty on Owners 
for Neglect 

No. 132, C— ^The Owner of any «ui'h Court, Panam. 
or pubbo Plmw, not b«dn({ n 'niunjinwnrti, ili.il!. If ro(|uirul 
by the Veetry or Diatrint Boonl of tin- Parwh or District in 
wliivli llii^ aanie iseitiuito, tu tlir fiatisfaciioiiof Biu:h Vulry 
ur Diitriut Board, suffldctitlypuvu, corcr tli« Surface of, or 
repair tho same, and lay, ot % ppopcr Lrn<) throug-h, over, 
under, or along ximh Part thereof iia mtch Yoetry or Board 
may reqoiro, a I>rain, Cliaiuiel. or GiiM*r, and k«-p anoh 
Favpment or OovorinB', aiuI Drain, Cli&uiie). or Gutter, in 
icood Repair, to the datixfiuTtiuii at Buoh Vestry ur Boanl ; 
nnd if any riioh Owanr of any Ouurt, Pawanfv, or publio 
Plaoo, not b«inK a Tliorouichfare, do nul «un('i(.iitly pare 
or favcr tho aiuno an ufonMinid. or do net lay down therelll 
F!i<!h Drnin, tlhivnofl. or liutter, or do not repair the saae 
rramflctivnly. to Uio iUtiiifaetiuii of auoh Vertry or Board, 
within FoitrtMtn Daya afbir Kotioe in WHlinir ieqiiii4nfr 
him an to do haa bc«n giiim U> him by emit VtMwj or 
Board, rvory encJi Pmoti no oBeodin^ ehaU forfeit and pay 
ony Sum not cxcovdingr Firv Pounds, (See 81 , of tho Art 
I8G2, No. Hi.} 

Notice to be given by Companies to Vestries and 
District Boards when Pavement. Ac, Is required 
to be tahen up. 

No. IS3. CIX.— No Company or Peraon ahall bniak vp 
or open tho PavemBnt. tSiirfn-v, or Soil iif any Street. Iha 
puviug wberMif la under tho Oiiitrril nnd MimnKtanont of 
tUo Vertry or Oittriul Board of any Pariidi or Dintriot, for 
tho Pu^HMC of mnldng and layiDp down say Vain of Pipo^ 
or fur aay ollifr Pu^oao wbstaoevar, ezeept in Oaee* of 
EintTireiirr ariHiiiff from Uefeota in Pip<« or other Work*, 
without haviufjrprevietudy given Throe ol«r Daya' Nudiw 
In Wrltlnf^to nioh Vcetry or Diatrint Boanl, alatiiitr iu nucli 
Notice tke Name of ihn Slrrrl and the partiuuiiir Fart 
tht-reuf In whloh such rai-cmpnt.SBrfiiw. or Svi\ is iatt'oded 
to be lirokoii up or opened, the Dny on wlii-h Uio Work i» 
{'(tiuMt^l t^ bo ceininaiiccd, and tho Tiinp within wbleh it 
will lie oomplptod: and in any mieb Cnai> of Knier|$«Ocy as 
nfi>r«(aJd eurh CotajMny nr Feraon ahalL within Twelve 
Hours sfttr they or h* hcftin to bri«k tip or uuim auoh 
Psnounl Snrfane, or ^il na aftirFtuud. ^i-c mioh Notioe ■• 
aforesaid to the anid V o«try or Diatrict Bu«nl ; and uo mtoh 
Pavement, Swl, or Surfnw •liall bi- brnkim op or oi^iwd for 
tho PnrpoM of lavinir Acvn tny new Main of PJntH (or the 
Convevatieo nf Watrr iliirius aay Pari of the Muutha uf 
IHnrnl", JaoKirif, ami Fchnmn, without the Oonaoiitof 
the said Tmtry or Diatrict Boatd; audnoOaaltirlit Conn- 
pany flinll at any time break up or open any sot^ Pa iiiaant, 
Biirfnc*. or 8k«l for the Porpo^ of layinK dnwa any now 
Mnim of I'ipw. wilhnut the Consnnt in Writinfr nf tJic uiid 
V<wtr»fir Diitn.'t B<>hM: and every Ounpnny or I'ornom 
iiffonitinir nv«iii«t this Bneotoumt ahall for vrorr mnzh 
OlTnnoi) furt»it a Sum not exeeedinn Fire PouiidM, and 
nholl within Twcwty-four Hour* after Notiec ia WriiioK 

T 
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The following problem Lb taken from Professor Mose- 
ley's " Illustrations of Science," page 211. 

** TO FIND THE GREATEST HEIGHT OP THE PIERB, OF A 
OIVBN WIDTH, WHICH WILL SUPPORT A STRAIGHT ARCU 
OF GIVEN DIHSNBION8. 

12. Let AIB be the straight arch to be supported, 
and AK the given width of the piers. 

Divide A B into two equal parts in C : upon A C 
describe a semicircle, and measure 
off AD equal to AK, so as to cut 
the circumference of this semicircle 
in D : produce AD, and let it inter- 
sect the vertical line through C in 
E: measure off £F equal to AI, 
and AG equal to AB : join DF, and ' 
draw GH parallel to DF ; then AH will be the extreme 
height of the pier. Being of any less height, it will stand 
firmly ; being of any greater, it will be overthrown." 



^ 



/ 



>, 



13. To establish the theory of arches, La Hire and other 
geometers supposed that they always break at points 
equally distant from the key-stone and the springings, 
and that the higher portion acts like a wedge against the 
joints of rupture, and tends to separate the lower por- 
tions ; consequently, to obtain the tliickness which the 
piers or abutments must have in order to resist this 
thrust, they endeavoured to find the pressure which is 
exerted perpendicular at one of the joints of rupture 
by making the moment with respect to the exterior edge 



THKOUY OF THE ARCH. 



as 



CONDITIONS OP THE BdUILIDRIUlI OP A STBITCTURE OP 
CONCBBTB, OP COVR8RS OP STONBB, OR OP BRICK<WORK. 

Hitherto thts discussion of the conditions of the 
equilibrium of a structure of masonry has assumed 
it to be capable of disruption ouly ia the given direc- 
tions of the joints by which the single stones which 
compose it are in contact with one another, or where 
the cement is interposed between them. 

This hj-pothesis does not however include the whole 
question of its atabiUty. The stones or bricks which 
compose such a structure may themselves be capable 
of disruption, and being placed in layers or courses as 
the stones or bricks of an edifice usually are, they may 
be in contact not only by their superior and inferior 
surfaces but by their sides ; all their faces being united 
by cement and their joints breaking one another. A 
Btructure thus formed is evidently capable of disruption, 
through any given point, in an infinite number of dif- 
ferent directions, and, which of these is the direction 
of its actual rupture is an element of the theoi-)' to Iw 
determined. 

From whatever point of the surface of the structure 
the rupture may commence, its direction is subject to 
this condition, that it is that direction in which the 
resistance to rupture — as opposed to the particular forces 
which in each case tend to produce it — is the least ; 
or, in other words, supposing the rupture to take place 
through any given jwint in the intrados or extrados 




M 
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of the structure, then will tlie surface of niplure be 
that surface i>assing across the structure through t\m 
ppiut, over whicli the various resistances opposing tlicra- 
selvcs to the rupture arc the least. Thus, for instance, 
in fig. IS, if N he a poh)t in the intrados of an arch 
about which rupture is ahout to take place, then will 
the direcliou of this rupture be such that the surface 
of rupture MN shall be that surface passing through 
N, on which the resistances opposins; themselves to the 
rupture arc, in their aggregate effect, the least. In a 
structure homogeneous as to the qualities of its mate- 
hab and their distribution, this surface of least resistance 
to rupture is nearly a pJane ;' for let M and N he points 
on the opposite side of the surface of rupture, then since 
the shortest line which cau he drawn between N and M is 
the straight line between them, supposing the resistance 
to rupture to act uniformly over the surface of rupture, 
that resistance will be least between M and N, when 
the surface of rupture coincides with the straight line 
MN* ; and the same being true for all other points 
similarly situated with M and N, it is evident that the 
surface of least resistance to rupture is a surface wluch 
may be generated by the motion of a straight liue. 
This would be strieliy true were there any case of 



^ Thif rrinark doc* not extend to the nsc of the rupture by trans- 
vene UratD of dumcs of groUcr cuin]>rc!!«tiility than mosonn-. u for 
tnitAnoc, n»MC» uf wood and iron in which the ncutia] oin Un>, at 
the liutant of rupture, infJiM the surfiicc of the moM. one side of it 
yiddini; by the coraprenkm. wlnlat the other yields by the exteniiion 
(rf in mattria]. 
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LEAD LIGHT AKD STAINED GLASS GLAZINa. 



In order that tuy irotk moj itv m UtUv variod and 
[btMWtinR U> both tanm niu) muntrr irnTknintt, I xhiUI clixui 
volumi! with a ehujitor nu Ijxiii t.ifrht (•Li/ing, n 
bject wliith will hti i-orjr infj-mitinK w tho nountrj- wirk* 
[nen, mo» cHpuiiially M it urn ■iiltjiTiriyei: without iU liMn> 
[tOEVi txegiuig tlittt whicli I bitvu n-rittdi for trado 
rjooniftl*. 

* Wo haw now KHoe to that part o{ our work known <ui 
' X^wi Lifht Olaxin^, wiiioh or.iry eoiuitry pliirabw 
I Dhoolil be well (fruuuilvd in. lu it in vi-ry hunily Ui rill uf 
I tiin>s and (or a diiuiKe of wurk ; Innidiu. th« wijrk nri^n* 
~tod with tho [ilunibern, puinti-rn, atid glo/iorH. 

1N> b«gin with, I wul mmiuiio tbut you kaTe a If™'^ 

[' fli a m o w d , or two, one tin reug'li, and the pthcr for Edht 

■lao, that you hAV« a rul« and itriLi^hC«d>;», acid 

i jon hATe Bcttled u|>>)ii wbul nlitipo j'our lij^ht in to bo. 

mttbig out will be uliowu as j-uu prooood. Ever}; kind 



laEE? 



KliZJ* 



FiL). 1,7- 



Ijf 8^1 may he hrid trttm ihe «]*»* nionlinnt'ii, and thnre- 
Dpiv tliia we bIidU uoi mj uiii<:ii ubuul uulil ihr proper time 
■BnivAt. 'Flue Diamonil u ahowa »t Fig. li 73 . 



im 



U-J 



t. 

H rid. ma. 

^B 1Inirin;r (OwMn Uw n» windi>w Irjul itni qnaliir of 
^kU>« tube iMsd, prgcaallD nuke iuionlinni'}- iiqiun nad 



lif{lit. For the mctliod o( work nict to Pig. 673. rir»t 
yoii t«]tilr« a fnll-aui£«l dmwinR of thn window, or you 
iniiitt HBt J'Uur tiglil out <in a bimrd. nr on the hcnoh, tu tin) 
exact uliape and ■!«« ntiuiiwl, nlnHtinit all thn load wurk, 
alluwinK Jur the thiutintwoMi uf tlir< Itind ; thpD. if it in fur a 

auaro wUiduw, Us tlic latli K L, Fi^. 6'3, alu tkcr Intli 
K H|uan; tv EL. Now, luvinir all lined outi take lli« 
Iciiil, ur oalmc, and [>laoi9 one tnd uuIct the foot, and with 
the KlboJ' end i>uli it Ml fcn tu iitrHi'li it out quite •mifrbt; 
ttiL'ii iLi tin- laluiu SI ol A B, with dummakani' i^g«, of 
bnida aUiut }in. to ^a. loos, uut a« tlunni at tli* aola 
aimr A and B. 



Tfie Ladkin, oi* Ladakln. 

KAzt, with a ladakin, H^. 671. Thie is a email pi«c« of 
box-wnod or bone, about 6ia. or 6in. loni^, liu. wido, liu. 
Ihiok, with the lidM tapmd, reundlng from jiuiiit to Jin. 
up tlH ndM for opening th* o^nua. U}<i!ti Ui« lidM of ih« ' 
oalme aa shown at Fig. 074, abo aa show:! at A, Fig. S7S 



PI4.4TI. 



Tlic ladakin In a tool which tvqulm to be held M that it 
will gitv to the hnndi in order that it may opcD the cahnea 
without oaiuiiig them to rlvol. AnutJiar important point 
i* to keep thia tool nenrly wiuare wilh tho ralae, or, if 
NtiythinfT, loan the end D, Kg. 676, a Utile frotn D (owaida 
B, (ur. aliould you briair the point A betors D, the ehaaeai 
an Uiitt the point wiQ aUp out of the calme, thetvby 
opniiuK the iddw nncTMiIy. 

Niiw ntn^rk nnotlifT length, and aee thai ihoeod Istjnite 
briK^'t and dmn. Nvat u the end O in A. aa ahowa at 
A, Fi(,'. C73. i^priK thie Mfane down aa at O D. NmiI yen 
iwititre tito iirst Mjnan erf gltsa, I. This Wing mt, next 
wltli the lu4lnkin, open the rid«« of th*- calnio, A It and 
Clf, iiud lU the wjiuint iiR idiown at I. Now.ftir annimt^t 
tukf. ti't II n Kx till- Hnl row of Biiuitn^ aloo^ the top, a* at 1 , 2, 
1. * . which is dose a# ToUowis but fint yvm waal a cottiag 
kailu. 



liBAD LIGHT AND &TAIKED OLASS GLAZING. 



SOS 



< lesdU, as nliown ftt V, Tit;. 6TS, nliwat A B C. F!?. 
lf«zt cat auulhi-r picw of loiul. A. Fi^;. B|3, t.be 
langtli ISM thut iu «iid i» cl^au a.nd bright), and 
I tkkiD the «itd iMd ut R. &uil na you did load a ; next 
I «)iLan 3 and leid r, aud next tquaiv 4, kiiu<.'k tl>eii:i 
all up tight toyntlio'. ISovi j«>u bara one row uf aquana 



Q<aaa Cutting Gauge. 

If TOO havamany miuktm Id your light, ron ahmild out 

["Uiainiii agaugv asahownat FiV. <JHO. nhicti In mado bj 

DaOing two la^s on the bcnoli. and witinc four 'iin, or 3iu. 

aula Cat at NAIL and QAUOE NAILS) to UtD vxact diitansv 



CMJnc O; 

NAIL 



1 I 



cuttihj: lath 



I I 



y 



OUL 



SQUARE or 
CiASS 



Irl 



J L 



FIXED LATH 



■AAAfl *m 



ViO. AM. 



F&Hngi 



(lit dire to r<«tt BKHJnAt irlii]«t tii«i glaH to IwiDfC 
■ next thinif wiuit'^'d h tlio vtom calmij, or laad, for 
J a* at RF, Fix- C73, and fcr boldinir tha rada of tha 
l«a^ att; thU orotM calmo la al*:) ahtfwn SxmI Into tbo 
■Ida «allBa, a* nt Cftai Citinr, V'lj^. fiTO. Xixr }iavin)i; 
tbo end aut, u •liown lir the dotutd liniw. ol<^nn it ; thnn 
with jnuT Udakiu opm Urn ndr. aa at LKAD LADAKIN, 
Kg. 074, ebc.. mill jilaoa tit* lead orvt the end* of the 
■quarM, and ends of the IcAd «, A, t, aa at p, r, «, and uoxt 
dtowctI iritb anothcT row of muarca, aaat 5, 6, 7; or, 
inriead o! fir«t llxlii^ tbo row t>l nqaariM aa at 1, 3, S, 4, 
j«u ■ia]> ttnd it mon oonvwiiant to fix jotv flf«t row t^ 
the tide, aa at I , S. otc. Thin will at timu depend npon 
the Inogth of j our calmRi, and if donn tn this tatter wav, 
tfco) the ahnrt leada »( mump will hnrc tn ho iv;roM the 
Ugrkt. HaTiair warhrd tlir mjuinil tiiiiuitily nf irlam In, 
and all the I«u1 workpd down onontb, aa a,l V O II aad C, 
Fiff. 6TB, fix thi> end nilmf oppMate tha sod D, f^g, 67S, 
■id Uun tbe aidi! calioo U J. 



Soldering up Load Lights. 

Havinir ffTrrrthfiur riBliI, next la the MUsriagr. Tliiii in 
4iMW ■• foUtnrii : Firsl jruu roiulri' \he uAAaia^ iron : tliiit 




laQluatmtodatn^.eSl. Il la ebnplrulnawltb apoEnled 
end, naA hnving a tinned puiiit ; the ace it lugually atwut 




no. wA. 

Sin. by 3m.. with u bandU 18in. luup with ^ppini^ twlat 
aa sbown. Tliifl in f<>r tbo purpuM ut formiuff a jcood grip 
with the f*lt. or hnlilrr. or hanil aticlu (two stlt^ks hoUownl 
out to Tllp Ihn hitndin innd-ad uf felt]. Instead of Ui« iron 
BuldurtiiK iron, iwnnc iflaeicra two lh<> ordinwy ctrni|;b't 
tMippvr bit, nnd for my pert, I rory mnoh prefer the w)pp« 
bit, though it rrquir«« praetlofl not to bum tbo lead with 
thia tflol. Till! irun dou not give Ita b«st ao readily up to 
the lead. Non mippoM vntymiitf; to be readr for aolder- 
Infc, next tnbe a atnp of Ann aoMor !n tha Wt hand, aiid 
with joiir rr.iin box. Pi)c. &3, sprinkle n UtUo Mad leda oo 
th" jotDtand npply ibc iioldi<r and iron in the unalnaailM J 
but don't allotr ii la bf Im /•»/, nor ttay too \<mfg oa Ote jaiat, 
m it will nip Urn U-ilJ. Put MuSieiont sotdar on to form s 
uioo einan raiix.'d n>und liutt/jo. and in tbla nutoner aolder 
tM^ jtnnt. (Somit ptmnlwra uao kJUod sfHrita instead of 
nain bcoauw it Tnoken clunnor work, but the reaio la the 
btet, for It forms a cement IwtwMn Ui« load* and tli« 
glaw.) Now turn the light vvur and aoldoT the other aide. 



Ties or Banda. 

TbRi« tiea are alinply bit* of load or oopner wire, the 
latter being geucrally n»od in frvt-work work (rtolncd ^Um 
or omaaimtal work], and mo1d<rred on ut the jointe aa 
ahown at ^Mtr, Fi^. aS2, and in auch a maanar that it 



i (f^^^ 



BmIL 



rue. OB. 



S(3i^ 



will hold the Utrlit tn ibc wittd/>w bars, vbloh bata an 
fr<vnraUj about ^in. diiumtrr, and placed to anlt the c«Ma 
bmb. ThMw hare aro iihnwii at A C B. FIr. TIO, or 
wntctunc), aa ui the vci^ old hooaus, ihc bars arc plaucd in 
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an ujiriglit potutifln. Tho tJM u« mMerad un at muk 
plBftiK u the workniAiL may tbink nnxmniT for «upport- 
ing thr light. 

ComcntlnS, 

Thoopmp'itinfr is for tho iiiirpiM' of kpi>|>iiiiK (Jip g\iiiHi 
floB'tefFtttlirr in ihi; luuj. ii< uliiii mnlci.^ llin wmh strim^r. 
■d kscpn i> man vnt/'r ami wind tiglic. It j« doim u 
foUowt : Witli an lAd point toijl and f^nii; ipitxl etill loW 
CAlgur pAtnt, nib thii Ioad« uiid joinia ;ill [^iitnit with tho 
paint. Now pet Boiiui whitMiiiip nnd ri lilnck Imid bninh, 
rub thii whili-niiiy itito IJie ji>int» nf Itin luml work ; krnp 
U tfai* until thn irlnuKiiil joint i{j>|irMr friti fniin t)ii' piiint ; 
or iluitcai of vhiltniin^f. voi-iil ikilir* iniiT ho iiiwd, wtiirji 
will (ct very Latxl. Next, clvor *U the wliitL-nLuK oB, aai 
with Mm* lump tiUck irtn-triTil all uvur the liv^iti with your 
bbick 'cad tiTuiih rub away oi-cr tho joint* un.tU thfty June 
lilm a black -livaittHl iHtiv«, aud tlm glaiw in porfeclly froo 
froin irniiuie. Then oloon uH, auil Uio UkIii iji liiiiKlKsl 
n»Aj for filing. 

It ia iiuiti! {Kiwubto tHnt after Uin Manenting work in daoe, 
Ui>t )*iHi «fill find llic (vmantitiK run, vin. :^th«tB Iim bocn 
too rau«h palfit (uod, owinor to the bod wurk. For inntuioe, 
•hoold 7011F oltwing be dsreotive the jKiuit will too raiulil; 
got Into the (jalmcti: a^^aia, otiaulJ juur t:lam he " wub- 
bl«T," tJie paint will be wurki-d iluwu Ix.-ti't.'ru tbo wUii af 
tlio vLuiti auil Uiu tiaokn of tliv uiliut-n. hiuI nut uiily will lh.o 
work tw bttd, but ibu ovnuiutinir wLU tako tiuw timea as 
lodff to ilu. Thin bad. work in often due to thi! slovanly 
natuicr in whioh Ihc cubncid aro opvned. Another thing u 
very iuifiortaiit : that in. tbu titln* kliould be well rubbeijt 
iluwu quiia iiralKht, aiuuoth. and tnif.>. so ad 10 tit tho g\aa 
aa Bhuwn mC F ti B, Ac, Tig. 6'&. TIiltc id auotLcr iia- 
poiUat point t« W kepi ia liisw. WIiihi cultiug tliu cnib 
ot Dm oroM OtlmM to «iit«r the aid« oalme, cut the «nd of 
flio eroM eahxM at shown by the dotted line at A, Fig. 679. 
^lia allows the nde oaliue to be worked down mora naadf . 



^K FIxl/ig Cho Light. 

^^^ The next tliinpr ^1 dn is to fix th? light, xny, into a 

W liquan uueidni^. Iiatin^r Um raliliota pioperls- prppsred lo 

I nowve ibein. Xluwu rabtwta mrv ^ouorollf sunk late tlia 
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CIA.S3 



LtAO 



IffABSrT 

fuu srze 



Fl«. US, 



Swnl*. UnM, and rill", about Jin. d«*p. and fratn ^ia. to 
is. wiilf, as abown in ilv j.Ui, nt IUBBET. Fiff. "»a. 
IJBvin((eTi-ry-Lliiii(f r«idv, lot iw iiKmnethiil it ts Just tho 
■iau: let I, 'J, '3, t, Fi)(. ^hi, )v iIid wood frnmir. Iinvinic 
tlie aborp-rn^ntion^ Mink mbWt of nUml }iii. At»\t nil 
round tb« Ltuddp, bnt on thn ciirmal HtdiT v{ the Inxiw at 
6. 0. 7, 8, t>. Ac. Now bavini; ynitr Tit biu« lliod into 
theaidM of the fninv aa at A C B, F^k- "i^^. *n<l "> *^ 
Tit, Ftfl. C84, and jrow lltw laid 4at a« thown At 7T«, 
Flff. MS, Nit Uw light into tho boltnm part of Urn fnim, 
■nS Vft uio top put into ita poallion. I«t snmrono b* 



iiuddo to torn and fasten the ties round the de tn, ■ A 
TW, Fig. £81. The Foda of the tiM ebouU W ln*4 




pound B« nhinni al l»«d Ti/, F^. MS. PW 
poio jFou must have a pcir of enttiBf fl^'* M I 
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TIIEOKY OF TI[K ARCH. 

for instance ; the extension of this elastic material viU 
then be different at different dl^^tanccs from N, varying, 
when the surfaces turn upon N, directly at these dis- 
tances ; and in the same proportion will vary the forces 
by which at different points tlie two surfaces are held 
together. Now from this it may readily be calculated 
by the principles of the integral calculus, tJiat tlie point 
through wliich the resultant of all these elementary 
elastic forces, holding the two surfaces together, passes, 
is no longer situated in the centre of the rectangle, but 
at a distance of ith the distance MN beyond that centre. 
So that supposing the aggregate adhesioo to be in this 
case the same as before, its efficiency to maintain the 
equihbrium will be increased by an inerease<l leverage of 
this amount. Now between these two limits of perfect 
elasticity and compressibility, and perfect rigidity of the 
material opposing its adherence to rupture ui MN, the 
true case of the adherence of a mass of masonry may 
be considered to lie. The stabihty vnX\ certainly not be 
less than that given by the first hypothesis, and not 
greater than that fpven by the second. It is because the 
6rst liypothesis thus as.signs the lowest estimate to the 
influence on the stability of adhesive properties in the 
cement, that I have assumed it as tlie ba.'tis of the 
method explained in my last paper (imge 29), for deter- ^ 

mining the conditions of the c(|uilibriunt of a cemented ' 

structure of single stones. 

To determine the conditions of rupture in the second I 

case where the structure yields by sHding upon the plane 
KM', assume any inclination 9 to the plane of ni]>ture 
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9, j, f. 6. Ilc., it abo shovA the tFei mtir, n, k, &c. S ts 



<z 



frfflrf iNSIDE 

Fio. «iU. 

boM fnr nooiviiiK a hank (anuei on a tioldiug urm for 
the puriXMc of foataauig tlie uaaciuanl opuu. 



ORNAMENTAL LEAD LIOHT GLAZING. 

Qenaral Ruloa. 

Now hannir«p(>n thri mcithod ut making n ximpli' M^tuiro 
luad Uicht, and ttic ftxtnir tlicTmt. Ii't u.i nuKr u Hnml] p ittrm 
light ^ )i«nfriiiK in rtwindow, *r., lu rfinwu at J'lK- ''i'"- 
lloro ytni Hot bnc tho work out an tbo g'lBxinu' Imirtl, tbra, 
fix llic lath A I), &iul tlic back oalmo A D, ftod Mt tha 
border Mjuorni a. NciL the (lalme 2 Q. cut and ftx th« puas 
3, oatnin I. 5 vul C, t>iL-u ttu ariuuni 7 (lioro the (quaro ma;- 
ba lFad«d fint). ttii-u |uiiii!a S uiil 0, culm* a uid i (or 
IsfltsKd of coliDU a (uuli/, r auil h innv bv wurkLvl), iiudu 
10, b«rd«T, oaliiK*, and glaM 1 1, I'J. niiJ fiiiollir ]^> orliich 
nm tK«B b« eoldsMd npoa Uia odo Md<?, nnd tnm it and 
■elasr up tlu olhar, can bein; t&kon au u ant to rip or 
vClMnriM bniB jrotir iMd. nor miuc the Roldvr bo alobbared 
■bmt. to thu diftgmn nwf be learnt mtfRoiont to iiutnict 
the ■fpmttloe how to f(« t« irark fren^nUy, m tbo HcMt 
ol frvtwnrk ^Uitnir ia to work tout puM inmdi ainukDor 
t^at va^ti joint wlu b« brakcD (17 a lap, na mar bo pliunly 
a«cii M Um amall hoi>dt>r Moe E ; atul. B«t<uudly. in audi & 
aannar ib«l ya^ oMt flniah tlio work wiihuut diiitiu-bln^ 
■07 tA the ftaod paili*. For IniMorn. mippoK- ruu wi-ra to 

Klo inirk ai> follfnr* : Bat tlt«nl)UI«aqBsr»7unt. llrre 
I work ntianvt U- al^adind durisg Iho working \ it will bo 
kkiftiiui klxxil, aiul ai (ant an j-uii pel onn iv]unro fix«d, 
another will (cctlmv. TbmamJn. aitppiw^nulii abonlar 
2, lluaiiauu. A, utliuoa t, 6, puua B. 'J, butxlun II, IS. Ueic 



joiu middle aqoarc will ban to 1m piuh*d 4o«a btaa 
tlie two aquaiDB S and 6, and ia tiiu waj; tt «aa vfm te I 
made &im, but will ulwaya bo loaa« and riekecjr, atU aAa | 
nvttlo i but by follovbig the fitst iiMtraobon, ack taet i 
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m. (BO. 

nnil calmo i* pulW tiffhtly np to •u'lt ot&or, wIuoS i> k— 
important in b«il light gluaxig. Alwm ja uv* tt «f« • 
thv ftninhing point, namr «ut or nm yaaf leada ilni^ | 
any iraivnlBnt part of tho flgniv, ndl toe tsMaoM 
thxoQgh ft faoo, aMtd. foot, or mdb pnmlaMtt tB*. kn 
ou tho cootmy thraifeli tli« dailtcr pobiti^ tb* tuAj |«ii 
«f dnjMTjr, and in «ii& |iUaoa tliat Ota 'tnili will tlia* tti 
loa«t ; keep jonr jointa tad Loada in rwgnlar otdir, p gayiy 
joinuid, nanolhrd, and acfttljr intciwwtod ftad aol^nl iait 
the rilmp*. Having maatored th» nmnlc bImWi hM 
dcltnratfMl, whii'b nhonld alwars be Inpt m naWi <l fai^ 
log the work syatemBttnltj-, thnrrf ranatna iMXldof bM ta 
PRwtioe tho work upon diSermt doaignad ■tiii<iaa, ifcA 
J intood to deteiibe aa I ptooeed. 

Perbnpa I ibanld now taj aoorthin^ ahooi &■ 1 
One thing ia eertain, and that ia that tlw jsxt^ 
of tho difforant huoa ia a vary inportaat Mint ia Aa^ 
gmeni effect, for bowercr aenilar tli« wmk awy W^ 
(Aioold bo done with tixte, sod therafon amie geMol nk 
will ba neoeaiary a* to tka filaeM of glaM ftad oaliien a^d. 
TJiia ia a mattn well enuthy e< your paxticolM' aHcnlM, 
inaamuoh aa is glaaa the eolonn partiidpata in tka liill 
piuudng thn FiajM. and by cantnl atbaalaoii la lb slMaa 
uf tho rolmim ymt wiu aooB Aad OBt that IMit «fll W 
rdlootcd in xtrict acomdaaee with the qaaUiy (3 glva wA 
ooloura uacd, 

Thom AFo three fwndamaatal ooloora, Vhm, i^ 
vellotr. Bine b tho eolour whiok emita |b« »oat nja ■ 
lS|;ht, and red the Itaat, wkOat yellow oaoM ~ 
nicdiat« purition ai a radiator. Fbr tibia m 
Fig. 091. Li-tRhlDbclbudiaiBuudpnttemaqiHUwfairdlir, 
tli« oiiclca blue, and lh« obWic* W, wiilta. Staai maf 
aadaeevhatttneettUakaaapon theeye. The Ua* eataai 
wUl aeom to flaab or glan Into the red aa lar a> lb hM 
airoloa bolow, and thus produM a pttrpio or violat, ant 
the edfirea of the white will bo liaBod with Iha blaa. Ha 
•Kectol thiaworicwUbeMUandvioUkaed^a^HyH 
ttand near the red will bare a dJawraeafala aOaal apaa da 
eye ; or dnU or anabre U yea atand at m ■"■'■■t— Vev 
redoes the aiaa «< MaeaaatA. Thia ^t <tne^ MnttnEaMtta 
colour in pNMttloa to the aiiuro of mlndMai. Km! 
rodnoe Hat ob£nv aioana of white, or itvl*od of alte 
riaaa uae ayolloiriah wUto ; tbcn trv a graifaA wUts, ml 
(he«SeotinlllnIiapnM«iL The mdlalbir burotty irf hbaa 
mluodd by the btttfT kiad^ or vrrr d«rk rofanfm. to 
the efloot of i«d ti>r lao <aKla*, aiid ^Iko for tba dteaHaa 
iqiuiTLft. Here tho blue it too ttrotig fur the red, ^kI iki 
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tan tlie nd will be like a combrB violet nnil iIarldN}i, and 
ahould th« oblunfre W hn jdiav tiiej' will ajipviir ^^nyinli, 
OT it gnca tJicy will with tlio blue iti)pi;ar j..4iij«jsb, 

A cienT blue neuT * greeniAh fallow will g^vc n Iui^uoImt 
oolonr. A liluo near & md Is an eizuto, ivmI neat irtmw 
eoiour in inclined to gire *a onuge hue. Th««e poitiu uo 



I 



no. ML 



beat mrkett oat Vjr ihe Torlanan hy pladnfr tlic mil ooloim 
«id* bj side, mad them jadpni; bj tfao colnun thrmnolras 

tnK tiiftt tlM givAt cliiiMCi**irtift point to ko^p in viow i«, 
nvnirBx oolouia wUkh will out-xtniti or pain vour ore. 
QoictiieM and banitony blimilwl with it phnrminit iiutUno 
wQlt vIkd oombined, pnHlnr« a Mift, tmpoidn); inHuntico 
npoo tW 9jn and mind of the obflnrrnr. 

Cat hedra] kIom ha« a kind «f niQtcl> tcxt&ro, anil thia 
pina a K>n M quiet tone to the colour* which U not found 
IB Iha OBBMrtherlfatd ot ifbum ; thi* U duo ia the liitht brinf^ 

Aj isterocptttl. mfluited ami rufraotud, Dnd Uiu* tlia 

. u miUaua, and iu hum ininglad. 



' VarlettetofOloBS. 

Tlien are Tarinua kind* of gloM uacd in load light 
giMxiag, and an known by many iiaini>«. F^hrot kIiuw, is Ihe 
plain ocdinaiT kUm. Cokxartfi trli>'« may Ui richer pot- 
inctal or SasheJ. The pot-motal in tbnc havini; tho oolanra 
ndxad with th*- frloM thron^o-ut, auoh noloum batn^ 
ffbtatDOi] liv Buuu^* Rif-liiUic oxidci*, Ac. vith tlie ^Lm* 




when in a mallen state ; whilst the flnsbnl !■ wmply tha 
ahuot g-loM with the ouv aurface ml^'urcid. This tluflhedi 
f;lii>4 iMiniula luanv eoluu^euub a»iuby, blue, opal, gnm. ] 
yrllnw, orangv, nulat, fiak, amber, lemon, ka. CatSodni, 
^Ims \» now mitda to anr tint. Antique ghu« i« aleo madft ' 
in all ah oAv^, and in m near tha Goloun of tho old windawa 
aa can tw obtAiuod, 

" Avon-Turine " glua in idnhii. owuslonaUj lued In 
moudo 6g«m woric u of a nporklinK hind, cauwd by tlia 
•iMpenMon of t^ m«taUio partioL«a or copper fiUngv. U ia 
gBntraUr of a brown •emi-tranqHuont eclmu'. 

" AmlHlti" ia ilieet ghaa much primd bf thi ItilUni, 
OWlDg to ita general brvUiant appnanmiv) and itHaoftnMS 
tot atainiuf. I ahall not giyo rolniiri for maldnir up amy 

Siardoular tigiil, as Lhme an unniilly worlced a««ardlnjE to 
mny na iii mmaic wurk, and scored j otw are two laindowa 
woTK*d alike. 

[FWt KvkwiBit trylaintd aC daeriptim ^ Slg. 713 ; otia 
m Frtt frw4.J 



Diagonal Patterns- 

Thla b flliutralod at Fi^r. G93. and la iniiuhle tor working 
round cn«U, 4o. Tt rany often he mxii in bhop iriudon aa 
apeoimens of lead light gLuiing, and will be coailj ^and 



Pta.«H. 



after tli« drde la dooo, which will be rcadHy nndi'tiitaocl 
fiMm the ruUowing. Fint lead the cnwt part. A [t>r 
dioKTipti on at this work •eaRg'. 713, to.], then put u F<niuU 
hoTiJtv nuxid, tbm th« eirmilar bonier b. thm out ths larg* 

Sanni, whiah may be in one or tiro f iocM, As them, and 
noUytiitt outdda border, aoldar, ani oenetitit, and tha 
patt«ni la complete. 



Squai^ within a L4ceng«, 

Befonjonaaa vorlctbo pattnmyDu nhauld Rrtt Icani 
hnrto pnpedTconslmot too drawinir, for wiUimt ihia 
kaowle^a of Uia work yon w-iU Mine off wit badly with 
g«0in«t£a1 d<t>i^H, 1 have writt«n a work on gMnneUT 
HiiitaMo for t'trikinc' out all kind* of uluinbora' and 
g^aiicra' work. Thk work will h" fomiJ in iho neat 
TTiluiue. Ilowcver. 1 will iibow yon huw lu nUika thla 
%nrv here. 

ConBtni.rt theluzcujTc D A BC, Fl|c. 69). asfoUuw*;— Say 
that tbo losonKO ii> in ><•■ nuule up with two Moilalanl 
triiuigU* ua alivwu at A U O C ; diaw th<: widlh A S, and 
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irith thia width *rt Oie point ot the compii»««i iit A, and 
dmw tli« aiv D Q C ; ifcti fmm B •« a I'cotje •biko Ott 




Fin tM. 



ue D A C, mil dr* w lin« through the pointt C fi , A D, D B, 
and A C, and thia will ^w jmt a true diamond «r Icnoi^ 




P 



Pin. OH. 



Of ctnuw tbo ffcnpo may be vtuiei, and nor be atrnok u 

I fidhwa: lint iiot«-niune what the loDiKth ahaU bo; taj it ia 

freoB I> bi C, and Iho ariitl A B i draw tiM lino A £ aqoare 

[jftttwdotUd UMBad DOttBWt til* polBta M at A DCu>d 

B O, vfaioli win ocmqileto Uw igaxo. Now •xuniM 

't- OM- Hnr ID In tiBNai tha iqiianwitbiii tfa* lonoM 

tbt' diii}rniiii whiiJi la to b« ^Inend : ytiu Inw tSa 

[MMag«. hut the Miuurouiiurtjretwtaut; forthindnwtlM 

UbMB p i. Dlid I r, int^nwitiitg •! Q. Next b4i««t UT 

ttwo M tho ailjai«nt anri**, ar an al fiy * ■, (.' p, and 4, 

and draw ibi- Uiu» I K, I L, LJ and J K, which win 

iciv' the diiwniil Kfusrr. 

Now |irn<:>-nl !•> l-Ihit the flmm-, F!^. fl!H, Find wnrk 
M vqium J K I. 1 trilli miBll jiltirM:), 1, I'l, 0, 9, a, 6. r. 
I «Ueli ma; be nudu in KTwal w»jb. T« prvoecd, mA t2ui 



tuIm or utraifchlnlgm at J L, or L I : thai (ht ealna J I^ 
aodLI, alaoJ; nnw Ax pMW d, nod «; wilinHijtmdi,A»J 

Jane ^ pano &. and Uua tbo mhi; oroaa oAknw I i \ wA \ 
X pau 3, Mhno m, pMw 4, oaUM m. puw S^ MM 4; 
rjin« C, and tlim tbo ontaido oabne I K, K J. 

Aiiulbor roottiud i* to find ftx tb« oalmea L p, J. nl 
bagm bjr fixing tha oalma p Q, thm pano*^, S ; lad / L; 
pnuB 6, 9, lead \ nod J 4 ; pnnm 3 nod a, kad 1, i^ r. 




Flu. ate. 



then p«n» I ^. after wUicb tbo lon^ 
tliL- ntlicr sido rimUwly. 

Fit;. 696 nbvwB the mctbud of «bc« 
pane within a honI«r as at S T Q nnd 



cabn* O *, aad fmt 






Squares and Circle Pattam. 

The atrlkiufr out of ibia flfrure wiQ nqoira jimti 

baforc it MO Be glamd, Uunfon • wwd or Iwv ta Ait 
dirKlion nay h« nMfol. Skjr tbat Um faiMT aq^M fa 
•tnitJr, now arlrikn th« card* aboat tbt Mjiiar* ; tba MOfM 
plan to do tliia is to jmst drkw two dia^goaBl Bbm m It 




Pi.v tat. 

A B C D, Pig. no. anl atriko Ik einilc fma ^t lai 

R lint J. Vivn ytta, bam: tbarireb wHImmiI ■» lMa| 
fst NlhkD Iho aqiwra aboitl tka oinb: d^ mAs* 
t<^ws:— Dnw Ifca dbwrlir B II rad F O qtw* to ti 
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tt» 



olfcer. NcKl ihrough the pointa A C B D dmw E F, E O, 
ftndil F. at ri^tit siigitn tu A B uiJCD; this irill fix n 
aquuTv ttixjuL thu OTLilL-. 

HnviuK Btiiii.'k i^iit lUv ¥ig. <]96, let tu proceed to sliuto 
it (but (or dtiitnption of the cirt uJar part, •oo Fret Work, 
Kff. 713]. 

It la pvierally m&de bj makiujf tliu nquari' fiwl, Uinn 
encampauiOK It with Ihe lead uhIiuu, after whiuli fix the 
camcn luul fioaUj^ tlw uuUidu load. 



Th« Triangle and CIrole Pattern. 

For atrUdsg this ptvoeed aa fuUowB :~Striko Iho oircla 
B £ F A, FSg. 6U7 i uow draw tlno diamobir vf tlio djole 



Fio. OT. 



B A, Umsi from B with tbo rodiuii of tho drcio ftxiks im 
ai-ca «t E •nil F, cutting thn nircumffrnn^cn Ckf tho oir«JA, 
•nd from thOM %Tfit draw Ihn Unm EC A, nnrl F A: thia 
fomu an jfiMriM/ tnniii'lc. Now tmin K A nnil F, with 
tho UlW A P u a mdiii*. dRwrltw arc* cutting in J Q H ; 
ihoi (ran ihtet poiiil« ilrnw tho out«r trinngle. nhieh com* 
plettw tiic< diaffrani. 

It U ybufd by finf mitkiiifr tJiP-nnatl triAnfrleKPA; 
th<in fivm the nirelo K O K A, and add thn thmi nomor* to 
form tho MitcmaJ points of thn Lrimi^lv ; thi» Li umalljr 
fflB.M>d for window onitunimtH. In thn liut two flgnro* no 
doabt Tou haxti i'iprrirnnr<d a littln diAlonlty in cnttiiir 
MMM a (Iko pU<v, nirapl}- hmaiiHc >-du raHild not do 00 witli 
iW vtnuichtMirc- Now this majr faiwih you a Ie«wn, nerttr 
to dnoffn a window whiok cuts ■wkw&rdlr, but always 
week a« ranob o< your glnai u potaiblo aumigltt. 



Diamond and Tplangutar Pattern. 

Thb ia aliovra at FJif. GU8. Window* mn often Kliued 
with trian^iilAr paiiitt to ithow off the load work, m at A £ 
B, H Q E. whilst al olhor tlmw the pane* aro cut to a 
rimabM or dinmiiml gintti'm, ui ahowD at L 3f K. When 
ftUaad la thr farmer palti-.rn tU nrt* of ooh>unt can tiu 
woriwd with ndriLutii^. 



Th8 Oota^onal and D>a^ona.t Diamond op Lozenge 
PattAPO. 

TIiIb ia iUoatntt^ at Fifr- ^^^- Hn>a you nutj- bm the 
octagon u at !• H F D B. fie. : thu u«tt»m ia ntnply mado 
ap with > atunbor u( h^ and full aiaid luxeogn, wliiub 



j>Cm^ 



K 



A- 



Fio. en. 



brin^ propnrly amnfed wfU ijve Uu? wtndow an neeed* 
bn^rly Kaiidaome ribbed appounuce, cepedallx if Iko flaaa 
ia proM'Hv aalooted. Tuu cui wurk the paltem bjr tlia 
mothoda alriMdy laid dowTi. ni,, always wa now jvra ara t« ' 
flntBh 1w<forp yon bwin. Vmi turn wnrk aa many oota^ms 
aajroD r^ctiiirr, and Aniah with half panea or hnMCT* ; it la 
rsroly made to any aiw, aa it lakea oouddenblo time to , 
ma^a. 



Hexajonat Panea. 
Tho hexafroual paned window i« tliowtt at Fif , 700. 



BOS 
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Till* Mtlcm, Ww tl» •IxiT*. ia ttatij lued, on Mooant o( 
U» tim« it Ul((« b> oxecaw the work. 




VK3.7M. 

OBometrleal ord Curved Ornamental Comer 
Pieces. 

At V\g. 701 cBn be bhti a (^mcr tiImv auitablo for aiuiU 
Oponinj^ or ooroof [>!<weti. This diBtn^uu may bo worknl 
with til* nUTuw puiea aa tliowu at B C, D F. Ac, ot lluao 




irMi.mi. 

IUm my ba taken to rwprMMit th« tUclcBM* el lli* ImJ ; 
II Ib4 Ammt tli^ ^ve a rM7 prctly t-BMd if irockod in 
Mloum. Md prvdMitliutliut. 

It mair b* Men Hut in Uito Aiafiam DW7 icont U 
Mitin4]r banlua, that in to aay. ^lu cansut fUMiatilj bend 
l)ii> lliikt At an J of Uiq t<uil* wiilvjiit bri'akinic a |iaiw uf 
idiuw; tbuH th« vrnrU U *tin nf»4 linn, nthicli in ono of tba 
^Bt* alwava ta it*rp in virv wbr^ working; 1««<l light 
irfajrliiR. u 70U Mamiii« thn n-ork at tli* iqiiMv lead 
Ugbt, Fi(. Mt, born jran will km that tho tis^l oaa b« Iwnt 



atanyof tbekads, nfat <,9, hoMO >»« 
woik, which wo will now exaHua*. 



te^vnr 



Quarry Work op Diamond P*tt«f*i. 

Tou h»Te rwn how we make thn Howa ImI U^.Mi 
how to work a few patUraa. I ■o«0»*T.^'''ii5 
eiptain tlie working of li* «Ua»o«d patten wort. 1W 
i« douB a- ioUowa [nrfw to Fig. 702]. S^tbatAarfBk 




4ft. ein. bjr tft. <Kn.; this Is • ^unra light with ths 1 
fixed iingoOMRj, and a aquaio pan« of ({Ua* maj M 
worked in. ot a pan^ out to a diaiaf*d naWem, ai th^ 
ohown at ¥ift. 703. Suppoae von aet oat t£* paoea of (tafli 
oainl'^g. TOii. Haw youdi»ioe the boMom into th»a< 




part*, u at It D E O, and Iha iida inlo Oom aqvl | 

aa nl B P A, and draw rmir Irad Unaa fran At 1 
ODEFAO. and attain from EM. HK. BlCIIfta.' 
n<ffa It ia |ilain that if tho opcaiair h« ■ aqwu* 1 
«v«rr lint drawn at ofiial ditlaaco, that MiUfV paaaa 1 
b« tBA rmult, which haa a bwl oSoet. But aHffaat ; 
had dran'n yonr tlr<t Una. aa from A to E ; tUi alftM 
anirlMof yonrpuica: Itmakaatlumi intAaliiaoDiivoe 
pattore (m* a E Aif. 7M). Neil draw the line C D 
b> th« line A £, hill at llu Baai<< iliiilnnrr U IhMM 
Bcfe the Wtum i* dividMl into ihrM* f<i[Ma1 p«aa^ 
•Ilia A 1) into two nqoal part*. Biit . -^ 

won pointod dianMwd-aiiaped pan'- u-q 

and (unUar to the bat ; If », divulv u» l»ji aa 



I thft opooing into four or mora p^M». m mt Fi^. 704. 
■d pnoMd to drnir tho diiM^tul Uuea tiro or man ponn 



« 



ftom thi eontit ttiiM r Prom I draw the line to (ho comor 3, 
JKiil Irimi ^ to p-nnt I. mirl an nn. 




Snppow you have an opcruiuc. m at I^g. 795, to grUio 
Aieb ii 4fL lijr 'fft. 4in. wid#. ProOMtd ta laflrk thin nut 
foa jniur baud, and M follown: Tirtt, jrou hiivn thn 
fKuntr, whjpli U 4h. l<m(F. to bo <1(«It with. What ci«>d 
would yoB Uko F Say thai the/ uo to bo 8^. limg 



by 4ui. w{cl», ^fM Iht thttkHtu b/ lit Irmt. Hna jou out um 
eeTcn «lunf- thfl bottom, aiid'iiix rukos ta make up the 
height or h'liKth of the whtdow. jTooedd to di\-ide il u 
foUuws: Divide tha botkun aa at 1, 2, 3. 4, 6, 6. Tou 



Ui 






Pio. TOO. 

know that tho openingr to 3ft. A'va., and that jou want 
MVon puioa, thrrtrforir, tliu aixc (Iom llio lead] nuint bo Itn. 
MTOMtho bottom, tilt i)oii<>>'~iit}'ourglM»1ii).widi>,forthat 
troulil be too wido. Rnnenibor that you mcajrumd kcrou 
the biur or emtre uf the pano, and not the real width ; tho 
rrol width in fnan iddo to aide, ns from Q to II, Itg. TUS ; 
tlivnifarp. thi> iwi"' >> ouly about 3gin. A B an tho nu^*" 
poini*, and R r tli'^ minor. For vuttinK tliue panes out 
in nuRibcra raaks a gaugv m you did fvr tlio aqiurio panM, 
YoTi nii)*t Inkr particularatn to mukt- Ibc diamond pattern 
puAM work properly in, u from 1 Co Vi, V\ft. TOS, nka 
frnm 1 t« G. Hen you ihould obaeme thil Vnof *t» aU 
ngun] at Ditch udo. and alw at the ond* : hut auppraw yon 
hftvp not m-t the work cortt-otly out, it may bo an iihown nt 
thn dottod lincB from 1 U) B ; aothing tell* a prvutor talc of 
inconipctcnoy. When *ii<ii 14 tb* 4«m jrou will have boli 
pitcea at tJu> 1iotl«m wh«n) wholo panes ihoiild be, and in 
fiiot thi^ wurk i» bad. At other timM jonr work may \» 
tni'litii-d til gUv liult iHinm up the aide wheie whole cdm 
•huuld Ik. Notice tKe bottom cornera at 1, B. Thera 
aro to be aeen qoarter paoea In the oorocra, and half 
pnncn when whole onM ehould ho fti4>d. I may remark 
thot Bothinft )•>»> tlian half pMux »hould be a»en in diamond 
p«ttcni woTk. 

Arched Windows, 
[Jni &Uiuff-oMt, tontiHHtJJ] 

K I' Fis. 707 and awi how this is stmck out, 

will' . xifoQowa: First, it for an arvhcd fmiue ag 

at A Ji 0. liiul tbe oentro aa at C, and also at ibu tiutiom 
na at F, and lot thcM bo tho two fint ixiinia tu be con- 
flidvrcd, forth)- tup p»iut muitt come to tlieoentn of tha 
nroh, aa nothioK fl]>[>'<Kra wiinto than having Uw ooativ 
squaro half ont through at the oenttw of the opming ; in 
tamt, it ia duffing. 

Having *elt1^ on this point, nsxt diride the heicht of 
thu upHiiug into any aiuumr of eqnot patta auitabhi for 
tho glooa and aioo tho work ; in tbia our caoot My uight. 
Ki-it divide tha top and bottoia width of the opening' 
wli i<ih, in thl» our onsa, i« into idx, three cm Mck aide of the 
ooDtT" line F. Kext mw thv paralltt diaiponal liau «, k, 
f. 9. t. I. m. ». Ac, thvn the patMrl dU^x»l )>»«• a, 
V d.Iis, Ac. On cuiv and kerp tfacM line* all ponUd), 
and MM what land of a iihiip« your qaarry or kMKncola; 
thia happen* to bo very k^ bMamw the longtbfS tk« 
o|u>nin^ and thn dindinir. bfith in lonfrih andhtvadtk, ie 
iu ipiJd pivnurlion, but iiu|spiMw yuu bnd divided tha 
In&lit]! into T j ptirla anil thi- wirlih into 6, th<ei yonr bottom 
miiUlc Bq.uarc would liam be<n only a bali.aiuani, and the 



I 
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will this line be in the direction of the resultant of the 
pressures upon the joint MN ; its length will, moreover, 
equal the height of a mass of the same section and 
material as tiie pier, the weight of which mass would 
just eijual the amount of this resultant pressure. 

It is evident, since the resultant pressures on all the 
joints pass tlirough the jwint O, and have their di- 
rections between the lines OV and OX, that they are all 
inclined to the vertical at less angles than the force P; 
so that if the direction of PQ be not without the limiting 
angle of resistance, then wUl the directions of the re- 
sultants of the pressures on none of the joints be without 
that angle, so that none of the stones of the pier will be 
made to slip upon one another; it can only therefore 
fall by being made to turn on the edges of some of its 
subjacent stones. The truth of the above rule is evident 
from tlie theory given in page 43. 



BUL.B TO PRTKHMINK, »V CONST RrCTlOX, WHRTHKR A 
PIER BUILT UP OV 81NOLB STONES, WITKUCT CBMGNT, 
WILL aTAND UNDEK TUB FHBSBUBBS TO WHICH IT IS 
SVDJECTEP, TO WHATEVER IIEIGHT IT HAT OE DtTlLT,' 

Resolve the pressures sustained by the pier' vertically 

' Tilts and the following roles mrc cxtnirted Xrom tie author's woric 
entitlctl " niustrHtioiiH of Mechttmc*," [mge 209. 

' It will be obsen-ed that if in fig. 21 the distvic^c EQ or k exceed 
EA, the preuure P will be Applied on tlic face or intraxlus AM of the 
pier : this C7i«« It tlierefore fiilty included in the results of the preced* 
ing dUciusioiu 





I «lwt' diflormxt to tlie tormor dugnm*, in an m u o h u lu 

I tkk fl^ra ttao unne* ara 8-iid«d, hamit bbbU humm 

■ bMwem thla wlOoh aUom of « Kiuill puM oi eoloimd 

■ gtiM belug wofkcd In. 



Fin. 7" illi't"'*'^ * Mtiol with border wH<>h la Bnm»- 
Ion 



Scree nt. 

Fis 720 illu>tn1«« « iMltaro for k Mraen. Of eouMe 
idiidof btnlflri 




Trapezoidal Shaped Pane* 

Tliu ia illmtrmlod >t Fiff. 73'. ThRnuoHOwnJinoUiodit 
of gIaxiii^thiLilJ|^; one pjMtt£agtlMOiLlmM from oompT 
b> eoncr ol Iho hcht, and worldnn tram the ocntn, «ul 
down tbn diBRtnu: Uaemi in tliis <aao roa may om longv 
leedj tLu j«a ou if wucldng tma tW wnwr, M dwwn 
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■bftpe. N.B. — KnvCT cat glam to foim «n scute anffla, m 
abnwn at £, Pi)r< 71$. vhon loay bo seein tha din^craju luft 

tli<< n\ii*i it (Mil in thU RiJUkiidr il, in time, will hie «ur« tu 
hrnhk nrrona Uie ntipln. 

Fig. 729 illurtrat™ n vnry prottT oirinilar oonier plow.'. 
It 1b m&do by fint Inulin^ uio bull « eje or WDtro. tliou Iha 



Icavea uid b!il]«, th(<n tbo two miildlo ling IfUila numb Iw, 
wurkiHl ttif^lbpr, wlitnli will take a MrtiM.lcrnWB tini« to 
•xccutc, but in n iRncU'rjilcoo of work if /tropn-Zj ban^Ud. 

Ornamontal Fretwock. 

^Ua b niiwtnted in the to'howivg window*, nnd will, 
tflar what bas been wnttrii, bo wwily undontiuwl fmm IhU 
brief desL'ripttoiL. 

Fint, &U liiinij^^ miut bo 
dMvn by the artirt or 
^lui*rfnll MB' An ■ boiknl 
or p»por, to nhow every 
Ima ud joint, niul imat 
un most bf^ T-nken to tturk 
four giM uxwrdiog: u Ui« 
mle* loid ilown in tlit> Ar- 
uprijitiftn of Fi)|[. S'JO, 



Lot iM KMuiiw Fi|f. 730. 
Thi« b Ik (mal] j)«tt«m 
Midlf worlwd. Tou msjr 
flnrt ill jrour lath km vtm 
did M K L Flu. 07S. ihitTi 
Ax yoor outside mime*, 
Ifcen iMDO 1, ». 3, 4, h, A. 
7, *lt.. wiUi (hrJrnwppFtii-i- 
iatdi. wid wnrle nwajr until 
Um lot u aot, taldnff nvo 
ttattfao mb of jnonrlMd* 
nt pmrarly jnjnbfid nnooih • 
«d, and DMtlj tatuTMct*^ 



\/ 






intotfaccalnin; HmmUct ■boold a pp t^r olMr.nnJ 
plump, or likoUttJcbuttMU, for notliaifropp**'**'"* 
■lov*iilv aoMcring. 

Tho'feUowuig dUgnuD [Fi^. 7311 wfU sfbid 
pcsotleofw tiotvork, u U maj Iw ^uxsd Ui ntji 
piooM, and in urdinarj «]ia«p ffuaa- 

You may ooninieiiM; Uua figtire bjr ilMlIt 
bottom loft band nomrr, wotidng the nuo, m ~ 

FlEure Work. 

ThiK U illimtrated u Fig. 73S. Tht Jbm itn m di 
plaitiMt pamUe chanobir. sod wfll bo u auj lo cwkl 



- B 



u 



./'m 



ETii 



y!caRd 



• lo. 5B». 



load* aro iiMTlj iu a ttniil. 
b Sgvfw or bvlwork, Utt u 



nf^fNA Atoll 
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fow exuniao ¥ig. 738. Bert tho Uimm ua toinewliat 
1; titfy AT* tnnr>* lwnk«n And thn offoet io b*tl«r. 




■n boo 1)MV7 ud too much memUo tbftt •ko'wii «( I'ltr. 
709; li— idff* ia IUk Piff- JH TO^ ka** a «M)tiniioiU Ims 
fmn ^e n^ht font to t^ tot> of th» hwd; Uii* lino riiouM 
bo bnkra Bt the muM. TneD tn IhU fipifv pxi baw nn 
obj DctiannUtt Una under tho eight •dd. Tno whole of tliii 



n-i. ;m. 



Now vxnmian Tig. 7<1-l. Horn thn outline of thn Uiadi) ii 
■tm mant rariDd ; ali]] Uu^ an larfnm being perfect; Uioy 




Via. IM. 



tli-< wjiliuui i»^p(;4ni to bs lond u|>, UMlcodof being frije 
and loow. 
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STABLE, ETC., DBAIKAGB AND VENTILATION. 



au 



Masff aor itnir Ut pM» inb> tlin Anin» (bell tnp« um mr 
nadlvr ihifl purpoac, iw do Licil liiiisa tu trap, Fiv. 799), mm 
naatly. which u of gnat ■iiiporlivni>«, vno whioh (li* uonr 
f Ciuinot Haialj bo Icuoclusd all b^ the lionN' hoofs, and ono 
r^rhirJi wili jininait tbo bniBkliiif of bi>reGs' lega Hhoalil the 
I top bo »™idcniiilly Ml uU. Tite ttabl« tap, Fljt. 7*0. I» 
an plrrntitin <rf th«i ntsUH trap whioh I ptsfeT to u». Fi^. 
-741 ia a aootiaiL of Lbo omiio. It may i« wen thnt ihU ta 



IBIira It Bhonld be M A. Hit. 73S. or at tbd fnol of tbo 
stall : but for a hone it aliiiaid bv aiuut ttie noctm nf ibo 
stall M ahawu «t B. In Fif- 'i^. or an in tbo plnn of Ioom 
box, Pi^. 743. with thu jjatxtncnt falling toward* tlw 
oontre. SenxetimM itwill b« h(«t la fix tbo traps neu the 
Ktull pnrta, tor ban th<7 nm nut of tho wn^ of th(> honuii' 
hoofn. Fif[. 747 will aufwer for hoiws ur mun.**. w in |]iia 
figuro tm conduit guit«n run up tbe oeutn of tbo i^l. 



■*X>. 



Fio. T40. 



Pia. Ml. 



Ftd. TtS. 



lipped tnp wttli thi^ tcsppiiig' wntor in the hnttjiin. and 
jiul «lxjTe tb« lop of Ibfj hp Uiuri! ia n !oow ntnunnr tiitd 
lost btJow tbu U>p grill. Tha uki of tbli looeo ntniinsr U 
io {mvcnt tlu) ntraw, utc, gvuiog l&to tlw bottois ct tho 



Too oatuiot b» too paitaculnir about the plonuiuy of atabU 
dnlai, na horoca axv rtry auudtiro lo bad dr^iuflK^. I will, 
tbwofoixi, giv* yam n plnn or two of stable drains wUoh I 
tnut will bo anhejimt for explanation. 



*<■ 



Vni.T«. 



tnp, udalag lo prvvcal thvaaii&alit froai ((vttuiff tbetr 
lags tnio th* botton of tb* trap. Thin tr«p U eoajr b> 
iiliMiiml. and mairnm ltd purpom vzcmdinirlv wc41. 
The next tbla^ t» bo oonuddand is tho pmuon for fixing 
I Hba tra|«. Tbla dapenda apoo th« gander of ■nioula : for 




L«l w aMwnc that m have to drain a four stall stablB 
and otw looat box, siii>ha«ia shown nttliojibui. Fig. 744. 

Horo W9 )Hf« tJircn alalia on ona aide, ona at Uw «Bd, 
Bad a looM boc in the conusr ; the dninogo trtim thaaa 
ataOii i» connTed bj the irntttn Into tbe tr«p^ t«U oF 
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Plu. IM. 



Up Om emU* : in fud, U)i« id a pcrfoot pi«c« of aCaUp 
dnuago and iMviuiiiait. 

Stall Water Supply 

Till! nt^xt quotioEi ia Uir wnlitr xupply In llm mLiIIi, VU:. 
EvMy wroll-airnnicnl atahla litui Jtii wiiU^r IruuRli with wattT 
kitl m, vith wwto fupe and vlag. fur cUimintr mit, m 
•hown on till) loft buna ndo «■ Uio BtJilIi^, Kw«. 730, 7'1'Ji 
Jil. 74T, lo-j, 

Tlili waUr lupply nued not b« of an^ olabarate duugn. 
t siluiih' [)i|i« aiii] tlittv-'Wa,ir cook, with uiianivllvd iiuii 
vuter t[uu{{D, suub ax U Nbnwii at I^if. 76A, btitiit all tliat 




b ntcwfy : Ww wa*l* pip«i ftan Itc arranfr*d aa Aitmn tn 
run into Che hpnd of tnn ^itlor. an ahuwd el Vig. TM>, 
wliicb rill t«id to kcf^ lb«> fpittw oloarad. In fact, tt U a 
^mI pliii to lay on a water mnipl; to flnidi nut Uhmu gut- 




I gtm fnat mC 
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hm it coniM in liot. VK.. When tb^ trough is (oppltMl 
rithout atWntJaD, viz. : with feed cistem, it often (tela 
f loctcd bf nut iteoig ngululy cicauod oat, which U of 
■t iiapo'tiin.oo. 

Water Supply to Stables Generally. 

TUb lequirM Mmc litUo atlMilifin. In ]ftrg« aUblM ttwro 

' 1 be » oonst«nt water suppler liild on, but tlia oooka 

1 )w fixed Dut uf tlio wnj cjf tlio bunmi, uid u boat 

in » Duihe lined with Tib. lend, mm idKiwn M FijF. 

7fi7. viLh tho rink 
;■-] ritinK diflbcd down. 
Till' Ipiid in br^ufrht 
iiiiinii the frflini, dnd 

uiiricwl QVCT lh(i 
lii'wln, nhuTD it i» 
fixed with lead- 
hrndod naila. Somtt- 
tliatm thi* tank u 
Hituplied with only 
c ila wat4tr, nl othw 
tiiii'iH it tuu liut (urn 
J'i«". T6fl, 701 702. 
Ai\.l and pold wnl/T 
(<ii]i|ilv, whilnt nt 
■ 'nnni nil oxtni 
[ {iioTJdrd far 

B li'iH", wth hrtuh, 
Fljf. 'Mi, for wwih- 
iui( Ihw hnnwi' l^^rn, 
iitr,, wtiirh aliQtODdi 
t ^ u;..:.- .ui,=UtJ out. 

m m urt Im pliu'tiil orer a lend mf o, or otlusTwi** 
r :i -^ it will Im! iiuile impmniblu to uiijllow tiyoa 

I — «ry trnporliun . 

• Ai boiuc wati^ miiply *)iou]d be •omewUnl 
aiii.[lut '.-I ih4t ihowii at Kg. 757, tswrtiuR Hi* hut wntor 
^»H-k, but the tfoitith hnujH) sock uliould navo a *i<i»w for a 
^iun, or bottsr, fitted ti]Hm an citrs oook ; then the coaoh- 
nn dnw a pvl at waltir with the one cock, for 
b; purpoMai whiltit tho ulJitr is rD(p>ged villi tha 




tuUn^aadMlf-mpiilyin^nirTiajro bmiJi, aa t>hu«-n 
Flf. 7fi8. Tbia brash liiw a li<illov back, and in twr- 
Smtw. to allow tho watw to jet out aa ihown : A u a 
jpibbor bibe vhidi ia mimeoled ou to tho wattr mjiiily. 
11 
!' Cai-HaKo Washing Tabl*. 

The oaiTiaga tabic ix «iiiiplr ii aqnare MTBd floor, with 

md, anoatb floor, auoh aa brink* «Pt with t*ment. otc, 

riiouU bo a Ml root) wmj towaida the ir<Ulr trap, 

which khmdd be fixed in 

tho contra ol tho tabk, 

n» Jiown at 7, Kff. 8W. 

Til* frniljiif; nlioiild Im 

nt UiBHt t*n or cUtwr 

*. inrthnu dqaare. and of 

"" MirnnR make: Flir. 7A9 

rcpmenu one suitable 

fur (Lis purpueo, bailiff 

hinged at A for cloan- 

ing out tho bnp. 




no. ;w 



Hot Water Supply to Stabling. 

Of eoijreo thdo Bn> many motbod* of vuppLpng hot 
water for atabUiig. Somi'tiiiii^afniintho hotlccof thefaous^ 




rin. TOO, 



odwrtiiDEBftmifliahnrnnwroom boilor, aadstotiierttiiuM 
ban n mdopmdant intlantaiiooiui hcatiBg hotlBr, bontod 




-S 



PM.TCL 

with oil or g«a, atnular to that ihown in Ewart k Son'a 
|iauat Califont. Fig. 760 m an dIotmUoo : Fig. 761 b kd 
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passing through the hottom of the key-stone, it is made 
to cut the extrados hetwecn the points of rupture and 
the crown. 

In the first case, the values of X, Y, and P, being 
determined as before, and substituted in equation (6), 
and p heing assumed^(l-{-a) r, the value of 6, which 
corresponds to p=(l-4-«) r, will indicate the point at 
which the line of resistance cuts the intrados. If this 
value of f) be less than the angle of the semi-arch, the 
intersection of the line of resistance with the extrados 
«ill take place above the springing, and the arch will 
ML 

In the second case, in which the crown ascends, let 
the maximum value of ^ be determined firom equation (G), 
P being assumcd=r ; if this value of p be greater than 
R, and the corrctuponding value of less than the angle 
of rupture, the line of resistance will cut the extrudos at 
the point indicated by this value of ; the arch will 
there open at the intrados, and it will fall by the descent 
of the crown. If the load be collected over a rtnfflc 
point of the arc;Ii, the intersection of the line of re- 
sistance i\ith the extrados will take place between Oiis 
point and the crown ; it is that portion only of the line 
of resistance which lies between tliese point* which entere 
therefore into the ibscussion. Now if we refer to page 
50, it will be apparent that in respect to this portion of 
the line, the values of X and Y in equations (.5) and (6) 
are to be neglected; the only influence of these quantities 
being found in the value of P. 

Example. — Let a circular arch (fig. 26) of equal 



THEORY OF THE ARCH. (S3 

voussoirs have the depth of each voussoir equal to ^th 
the diameter of its intrados, bo that a=:-2, and let the 
load rest upon it by three points A, B, D of its extrados, 
of which A ^ at the crown and B, D are each distant 
from it 45°, and let it be so distributed that fths of 
of it may rest upon each of the points B and D, and the 
remaining ^ upon A ; or let it be bo distributed within 
60° on either side of the crown as to produce the same 
effect as though it rested upon these points. 

Then assigning one half of the load upon the crown to 
each semi-arch, and calling x the horizontal distance of 
the centre of gravity of the load upon either semi-arch 

from C, it may easily be calculated that -= | sin. 45= 

'5303301. Hence it appears from equation (15) that 
no loading can cause the angle of rupture to exceed 65°. 
Assume it to equal 60^; the amount of the load necessary 
to produce this angle of rupture, when distributed as 
above, will then be determined by assuming in equation 

(11), F=60°, and substituting for «=-2 and for -= 
•5303301. We thus obtain ^ = 0138. Substituting 
this value of --^, and also the given values of a. and W 
in equation (9) , and observing that in this equation ^ is 

to be taken=l-f-« and ©=0, we find — = -11832. 

p 

Substituting this value of -^ in the equation (6), we 

have for the final equation to the line of resistance 
beneath the points B and D 
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p = r 



•2426 vers. e + -1493 



'0138 Bin. fl + 'U83cos.tf+ ■22ff8m.tf 

If the arc of the arch be a complete semicircle (fig. 
26), the value of p in this equation corresponding to 

^ =^ J will determine the point Q, where the line of 

resistance intersects the abutment ; this value is /> := 
1-09 r. 

If the arc of the arch be the third of a circle (fig. 27), 
the value of fi at the abutment is tliat corresponding to 

tf ^ -. ; this will be found to be r, as it manifestly 

ought to be, since the points of rupture are in this 
case at the springing. 

In the first case the volume of the semi-arch and load 
is represented by the formula 

and in the second case by 



{(i-H«)^+^ 



2442 r\ 



Thus, supposing the pier to be of the same material as 
the arch, the volume of its material, which would ha^'e 
a weight equal to the vertical pressure upon its summit, 
would in the first case be "3594 r', and in the second 
case '2442 r^, whilst the horizontal pressures P, would in 
both cases be the same, viz. '11832)^; substituting 
these values of tlie vertical and horizontal pressures on 
the summit of the pier, in equation (4), page 46, and for 
k writing K— (/>— r) we have in the first case 




an 



»t (X Fiff. 767, utA are usually fixul «a shomi La the mil 
stKg. 7W(. They in»y aim be hAd frlozod m lAovn at 
Plff. 787. At DOOR ATWr. Fig. 760. may hn amb » 
cucaUi allding ventiliitor for Sxiiitr on doom uid ahatwre. 



Fio 7n 



»Ib Fl(f. 7S£^, £c Tlicm in one tldiiK whitJi jron murit 
gtwd >f(nui>it w1i«n OMiIinjf witli tlietia bcali nir inlcU. 
K«Ter fix tliiMn U tnili^ in the colil hit to |rive ilrauffht*, 

I or to blow uiwu miiy jmlk of Uio vatlle. Hy jmrtiosl ox- 
pertenos iMuhoB me laU tor atabte and oowhuiuK nurk, thu 



Whnn aelevting tlimj vuntiluum, ux that yon (mt thnn 
lu^c DOouglL (but ncit tiio Untu) (or liio purpoao oi Mipply- 
in^tbon«c-B«uy <iiiniililir nf (n»li airUi llio building. II 
i* impartent Uwt the hntiw in tli« cxl«nuU gntioir, iC, P, 
Fig. fix, bo of •aScient nM to mppW th« avmmay quantity 
of ItmIi w'r. Th*f* will }>o time* wf«n jrou euuiol pnmibly 
tnlcn tbn TitinttMl air thraiigh Uie cmtitif orioof putof the 
hmMe, AS you did In Ftgs. 103 and 706 : in mcli €b«q« you 





Dooa VawT. 



ur inlcta itr« brat plao«) a* iihuwii iu iIk- tii]niiriiifr«, 

arinfT Shoridui'a prinaple ventilaUWH an nhoyra at Fig. 

rw, ud Tbtofa ia so arranged fn- May iipniiti)! to adtiut 

Fiwih air, and for prvvratinjir Ha dinot d^^^mt. Tb«w 

[TtntiUtor* eiui be adjusUd with a K-gulator u tttown 



no. lot. 

wiO prubaUly be able t) fix an Ani«U*a exhauat Kingod 
outlet TcuUiAtor for allowing ifae eaoape of tlic iMSlei 
and fnul nir ua idiuwu at Fig. 7<]S. fJnnif lnnc» tlniw iir«po 
vCTitilatrirs arc fixwl iiiU> tfao «hiiniM)T floe, «ad irith rcry 

gOOdpMUltEl 

Warming Air befom It enters Bultdlng. 

In canrluwcin. 1 mny sty. thut imngtJiniM ti)e fradi nr 
in hnnlml in i>ip~(. &i~. , hrfiiri' it imtmi tlio boDdinir In* 
t«ndcd to ventilate, anil ao a room may bo kept warn 
witliout bnrinft &rtm or hot walw ptpM w tho room Hsolf . 
I ha«« done amno of ear Qty of LotidoB <1iui>:1im on this 
pUa, uul with rtry good ratuitji. 



AECHITECTS' SPECIFICATIONS FOR SANITABI 

PLUMBING WOEK. 



21A« ^HlAop may be cotuT^Ud oh any pgint eonnfctM with thftf Sp$eyi94itioni. 



If.B.— I Bhnit (five several ililTpn-titBpi'ULficaUtiiw to Mut 
Qw dUforsai claiaw aS wurk nlilch y»u niuf Iiuti; to drat 
witli. For iaatutM, la i*miu> pUmw jmu will buvo U> 
Mat«nd Anlnft the dlffwant rerolfttiou of the wstor coid- 
paaJM. null uthvfizlsg of nilubl«irater fitttngt, tix., w*«to 
prcvonterH, rdvn (or oloaata, IblfllniCMW aad hmw uf liuiil 
pipea, &c. To-wil, Munv waUir oaiupani«B will uuuit upon 
rour fixing & vBBia prevmtcr aJBteni, Budi u in nhown at 
nn. (9&, $iC. 0G2. m, &g., tu Moh uluoct, whikt othim 
wui bo Mtis£«d wiui n TraAto pnrvantiiig vulva fixctl In ^o 
dabun, as thown at F^. 61 1, 612, tit, 628, 6-10, «il, &e.; 
Otben will «Uow you Ui tix a VMte prvtrmtuip viUva, hurIi 
M !• ilkowii at FigB. 631, 6SD, 482, aoil 503, (ind«Ri«tth 
Hm weaX, and other oampaoiui will allow jtni to do nMrly 
aa ruu pleoan, pruvidinj; tou give a proper >inppl;r wirJicmt 
uiiaue iriuitv. ThiHk agaia, in tho conntiT', whtfv iherc arc 
no *al«i oonipiuiiup, you mny fix an onunuy round, tlwo, 
or Rwiii^ valva with tho ununl ncrvioo box urangcaawit, 
ua&own at Fig. SOT, or ut t'lgw. 592, S96, or 566; opiho 
clo»Ht inaj till iiiiDpli«l with watur m yuu pletuio. If thn 
dskiru ia wimii (li.itati(.'o awuj frcmi tlm duKOt, it mjiy bu 
arnoDged hj neiiig a n:gulatur clowt lutviiif; the vnlvc 
attaohod, an sliuwn ui If'iK". 13«, 4)«S, cr m shown at Figs. 
615, 5S0, 363, MO, la. Thoac nrc ths poiut* wlitch nhotild 
b« loft to tha jiidgmont of thf '/iialijitd pltunbi^r; iit Innat, 
it it in not nj, thu architii^t iliould cuimiiiuiiimtv with thn 
wabtr oomjMuiy ai thkt parlicoliu' dinlript, wking informa- 
tion a« (oUon*: Do you require wiuite proTtnUnp ralnw 

Szod in jour dicttict crff ? uid if ao, dato what 

ralvca you do rvquiiv or prefer to hitTo uacd ; alio itato 
what BM aad mbatanoo pdpM are noo«4Miy {hen aCat* tho 
particular* of building). Tho hbbw also applica to tho 
Vaatiy or otlwr anthonliea having to do with uiv dniiuw, 
and it will alwajii ba found pniilaiit Vu conununicata witJi 
thnc bodioa for isatmction bofacv tho xpccafiiMtion ia 
diawa, or pravido auAoiout nmriria to oovcr up auch 
ooRtinKWtcioa. A« n rule, thoM nuthoritita will atiitd y»u 
ptinCM foTnia or partinulitrii, which will aaro tronhlo and 
aanoytuipo wh«o the work haa to ba paMml. 

DRAINAGE SPECIFICATION. 

I'fast aaccrtoin wh<!llu-T it in iuktvwuu}- to obtain a lioaniie, 
or to lodKc plan* of itrniua wiUi Vnttry or iithrr niithoritr, 
and if aot obtain and duUvcr aaaiv iu duo fonn. Pay all 
uooviHty fc<M fur connvclitiu ttmin with iwwcr or for 
repairing pavomcnt, road wurlc, Ik. 

EMCILV&tOP. 

Big all nxtuiivd tronohai to praper deptlui and proMrlv 
tburo up the aidJta. at abowu on pas* 100 or llil, I*. /. 
Daviaa' "Standard Praotifiall'liunbtiig.^' If iwcaMary.inaka 
ariifldal botlm for diain pipaa to nat upon, and aa aliovti 
and daanihcd OB pam 1 60 ana 1 6 1 in th » bef ar« named work . 
Aftor th« pipes aialaid and paaasd, fill in ground and lat 
tlia earlh be wall nmmod down, and make rood nwdo, 
palha. paring, Ac. aad oaii away all luperououa earth, 
Ao., and loan all oUan aud tidy. 



Speclfloatlon of Drain Ptpea and FltUnCfc 

All tho drain pipoa anJ Pl'iip* tu 1m ul 
Halt KlaMd eartheDwara, eT«a, mbamOi, and few fc* 
flawa or other InperfeetiooB, and all jimotiaBa la ha rf *^ 
Y kind, ur of l-u^ aaglai, nod pruoar and anitoiM 
and otbar littiugH U> bo uwid thruugnoat tba wa^ 

Pipe L&yar. 

Imj in and uponaaolid fonndarion. wi^uiuyw lafci* 
delinimted on M^ I6fi, nador tlie baadlng. 7aD al Oi^ 
r. 5. DaviM^ -Practical Plufflfaia?," a (Wraortrfc 
aico of pipa) 6in. boat natt gloacd vna and mknA ta« 
pip«, me from flawa or otfaar faaporiBatioaa, finaa aiaw h 
the point nuukad on plaa fur tha i&lcraaplai b^k. < 
(hflM upon Iha plan of tho drain Um rln-r lor ik a 
ooptor Rbculd ba abown, aa at TRAP, Flga. AU 
alao am Fim- 3»4 and 395) pipea to b« laidvMki . 
ocmcnt, joints properly facwd on the outHda^ aad vfd 
dean and flurit on iLo inaida part, aci aa lo be Manatt ad 
dean or othorwiao froo froat roagb aurfa<«a ; tka akifc 4 
tho opon pipD oada to bav* wood atvppen*. an aa l« bif 
thran oioaod during tha tiou the trark b teat " 



Main OP lntercept«r Trape {8«l«cUoa 

ThijM traps arc jvry uiunonMaa aad ta^at 
partioular attention in aeleotioa. If- MO ta i 
Doing in ouc plem : Fig. 386 faainf dnply tba m 
wltli a lii; at tho ialat. Fig. U& k a nllar tt^tai 
with the inlat rouadad and neavfar larci wilk dbt awA 
Fiff. 367 >* the aaota Uad of Inp. Havlnf a iiimii^ irr I 
onltaaide. Ffg. SSt ia a tra^ atnUar ta aaliM Ml^ 
3S0, but tnuoh riiortar fmm lalat lo ootlal. V)g Bi a 
the old-bahioncd apfaon ttap^ whicli haa bam favgalr aal 
for tlMae laat thirty yoan, but ta noi ao good a Im of IBt 
a* Fig. 380. btcauaa in Ftg. 360 Uian ia a drap hr ife 
water from W to Y. and tbo higbar tbaa dn^ m tk laMft 
aa the watar falling down tbia aatlaeUM haMdn « alte « 
anjr aedfrnoDtanr mattar which inay Us in tha boMB* 
the crap. aeaBD. Fig. 381. alao K.F1«. 384. alaeAIXnr 
SM. Fig. SSI aliowa tha trap Titt. S9i ftud ia tfa aaa- 
hole with channel bmaobM at CQ PItA.for 
and doanngpnipoaaa 1 but ^blf [ rli a« li i ll a If 
oonatruotef am a muat Ul^ and aboanaaW 
nuiaanea, for tha wataroooung dowit Ikaaa abi 
not properly manipnlalad. ndaahaa amr tha i^pw i 
of the man-hole about O Q and ft ; ia bat, I ■ , _ 
mention that anch waa tha «■•• with ihiiB |iarTiaato' mrr 
hole which waa built aa a vodd for nnhaiT wark tt l^ 
•anitarj hoiwaa, South Kaaaingiton Hrahh bUMiB 
18»i : ao that if tho modal ia not prnpavty [ lutii-*^' • 
would only be natural for ona lo ax|Met lo aa» m^ f*^ * 
other timea. and for my mH 1 oaa totally et a lev « 
undenilaud whr auoh lujra oava bans Istotiduacai. •• A* 
oanaal ba aqytliing battar than that ohawn la 
394. 3M rad UiTm aad SBl. U Ud, I 
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, tint taking nil Uid HumiindiAg etomMtmOM brin 
idecMloii. thai Fig as.', or tlie ohannBl interMpter tiw, 

toiily H tmrvc, sni] not the woTk whioh may be expootedto 

I d««i^vd Ijj a pmcticol warkioan. 

MftJn Tpap or Interaepter. 

nnri(l« Mid &x at the point marktul ou plan n main tmp 
7 iatcrcwpter, tta ahoim at 1^. .190, aud dcUiirat«l on tMitn 
Wof P. J. DaHrai' •' Stwidord PrMtical Pluiiibiiw - [Son:, 
I tlks tnp U to b« 6xtA ia n nuin-Iiolo no at Fijt- 3S1 gr 
'i, wpoolt^ luviiirAmgly. 

Drain Pipe Ventilation. 

Prori Ar H-iid fix « <in. uir or vcutiliitina: pipe wt ithuwia at 

TWr.R VENT PIPE, Fi^. 30G ftf tJio nlmv.. wurlt, luiI 

ifiR it to within I'i inuhi.w of thr- mirfa/T of th^ gi>iuiid, 

to tuvb pliu.« M> imiy hn hoivnftor dlnwled Ibr thu 

abor to oonii«'l bis vititilntinK pip* to. 

Drain Froth Air inlet Pipe. 

Provide and fix to wtit-rc diiwitiict «n plan or othcrwiM a 
"b. pipf for cuiiveying fnnh uir to thu mnin trap ah Hhown 
,*, ondSl, Fig*. 591 and Sflti in thenbovL^ work. 

fipeolftoation of Main Drain iGmiintitit}. 

frost Uio lakrLfpUT Uup 2, Tigs, 394 and :)tlS, 
J. DttviMi* "Scaiuluil P)^w<ti<.<ul Plumhuiff," continuD 

> main dnun with Sin. tiIm« vritii «U noetmnry beiuLi 
1 tnmni^hioH. up to the nU pijwa. and with 4fn. lupM with 
prr jiii>rrinit« to all guUy tiant, auit providn at tha «nd 

I «ch li-ntrtli of drain stpe & fOeanainR rrr with imn or 

ncwttiv ittoppore, ae i*ow» at CLEATllNG HOLE on 

pUn 3&1 m tilt twlon-iiunttiimed work, anil cfutinuo 

•pw for tli# piiiTMMO of ventilation to the ditivrviil 

I rixnrn on tho dr*winK', ot wliioli rrwy hti hrrnnft/rr 

at<vl (int. 

Drain nipn paola^ tbruuKli irallii uitwt bo iixnl at Inut 

! tacltoa awH tiota t1lE^ uppL-r tiriukwork. and in nuch 

7 tbat the ppaa aannnt U- brDki'n (nhnuld n wtt1«inonl 

p'*'>'>)> '"■^ ■" Bhnwn lit A B, Fig. 30*, OariM' 

rPnctiMl PlTimbing." 

Testing Drains. 

All tli« itrmiu miiMt (>■• flUisl and iilniid I'rliug^ witli 

er wiUwnit lonltagt' for at IpMt ffcc hour*, whioh munt 

I dune by atoppinK Dp tlia ontMa and nillimr from tlu> 

_ grbrat point, an d«Unealed OD page \"'i iu llii} abuvv- 

^nrnti<m'-<l work. A ^rood plan. w£kh I hurt fur Mimr 

e^^^ ycara past nwd to itop up tlie drain, in 

^^^^ f (.howii nL Figr. TSft. aiid whiri w\]l \iv rviKUy 

lAA^Br^^ imili^riliwl frorn ihn fnllnwiof: R ib u 

*^^^^ IT nitib<ir rin(r utmnt lir. in thipkntiiM and 

3iii.ov«T; B Mairood block, t^0OD0 end of 
ilcb i* mndr to tit the ring, tho other end 
daamAter; F!«ai>ln)ii plate Sfln. ovor; thraiub the 
I P pawiii a Vila, bolt, withlcathtr waehin-oiithoMiid: 

> a Iwntod nut wltich on b«n^ turaod up briiw* tho 
I «p wltb pnvwurv, and eaomia it to Bj r— diatwiw and 

tae pipe, making a sand jmnt. In Om year IsTS I 
ited a very powerful «niok« olowbnrninK kind of 
_ . bnt iu ibeyrar IWU I ne«rly fmotlmv^ Uic inmafaw 
K a. 4, OnMTeiMir Geidcnn, witli odd, aftor whiob I w«u]d 
_ nar it agaui. ll han Lttrly bcMm caUid thn ■moko 
el[<4. and, aa oRiol, freak daitnjuita bi« bning found fiir 
lt.i •.H|finali^. [For maddne tor toclin^ dniii jnpM and 
joint'^ aM TertiBg Uaohino and ate> TMintr npea. fto., 
(t vnlumc-] 

ipectlon by tha Architect or hia RepreaentaUve. 

ETor7 facility and aid muiif V aftoniotl to the aiThit«et 
lia rttprawatatira for inapection durlngr Um progitu 
I OB eisiplvtios of tha work. /i'o4rtiM pipeterjittimjttta 
Tt^WWiy *Hp r np rf qf*y ffaart*it«rf. 



:no. na 



Inspection Chamber. 

If inqwotioB rbmnlMTv arv built, ibi'idzci idinuld boat Iho 
bottom part at least ML bj- Sft. Ain., t>naiKlit taporinti ud 
lo tha nnfaoe to atitt corer, aa shown at Fig. filn. wkioh 
should be, ff fixed ta aroaa of an air ti|fivt ebnraol«r. Sm 
page Ui. 

Alteration of Drawing*. 

TAKK KOTtCE. Bliould tli<^ be nny dm-iatloo from 
thp roiirse raarki-d unon thL< drala plau, mui d(.'viatioti oiiut 
bp (uuvfully uotMl III thi! ipeiifioatioa, and uiarlcivl upon 
l.hp pliULt IwlMTVid with Iht! wttry or otber authoritiat, and 
hIbo on the plaiia in tJie Bn;hil«;fs cjffinc, Ac. 

Storm Water. 

TAKL NOTICE. In Mmo dietricta Uko sloim or i^a 
wuftT Till nc-t l« nUi^wiil tu tutiT tlic M!w«r ; la auub mmb 
a MiparftUi driuu muitt )h' prnvi(!<<d. 

Storm Water and Cesspool*. 

It will not always onswn to Allow thi^ itorrn or mitt 
water to euter CMapoola, an urbvu fuiih is ih(> mine tbe cvus- 
pool will bevume bxi quioklj ftlli-d, iink-w iIib cmwjuhjI 
water oaa eaail^ aualc away. Tbivw nrv little (Kiutiugvuuira 
wHuh the anluleut muat bu on tbu tiA)k-uut fur ; fi>r, if uot, 
huwvvcT good th« planning inay bcv th« worldly may be a 
failure. 

K.B. It mtuit bo diitinotly uadeiataod that all dniaa to 
oeeapoola muac be proptiilv ttapped, and the pipsa nnlllatcd 
saruuwoTild WI■rnyuudl^a]iIlgwitJlthl•^laintlrainBIldlewer. 

Cesspool Overflowa 

In iionic diitrictii yitu will be allowed to oonneet an 
overtluw to Uic i>«sapuuL Wlion audi ta tho ease, aoe that 
thlM nverflow pi|w> ii* fixed at lout thrM icohea heiow the 
inlet pipe, m tliat. tin- water Iu the the oimpool oaaaot baek 
»]! tha mnin drain . 

Cesspool Floats, 

SomctimcM it vrill bo dcnirabU to fix B lell-talo or float 
whiuh will ehow or gir« an audible dgnal. neh aa to rfiig 
on dootrio or other ball. Sneh an apparefciu I exhibited IB 
QiK Sanitary ExhiUliun. bald at KenatngKin (a the vear 
18H1, which waa also fitted for deta^ng Uookcd-up 
diaina. 

Cesspoola. 

Th» NJDO ol tho cciwpwl must \k di)tomiiin«d by tin- aim) 
wf the houae, or numWr ■*! clowt* diwbnrpng thowitntn, or 
by iJiA judgmrint irf the artbitMrt (ir hiiildnr. The 
nnlinary aim fiira Iioumi with movdii or eight room*, and 
ill inoh'diAtricti wh«<< the tiijuld will aoak nway, i« from 
ail to cijrhl fi-^t in dinintiter, aud 10 or II feet Id depth: 
bill aha\^d the bnttiim and aidiHi u( tlic ooeipool be buUt 
with Uup«r>iouti nuitcrinl, "'"* tv •n^jfoH- if/ioirM/, thra tho 
onwpucl aliottld be two or thHv timee the «ix». Soma of 
thi> Miatnank about IhL- rilliigv ut Homavy. and when) tbu 
gronnd is of a very irapmiiHU nature, are buUt a» foUowa : 
A houiw havinj; frum two to rfs rooma haa tho ooanoo) 
oft. in diatnrior; a acTvn-rooint^d huuso. 7ft. In diomaWi 
and eo on, iticreafdnji Ciu. i'»tr« ilinmi-ljfT for eraej- 
additionnl roam up ta ten rvouiH, uid IJm'h inar«a«ng Sin. 
in litaniet/ir for overy ndditjunal rwim nnlotwmitv iwma: 
Btid aftjir thia iner<njiEig IJIii. in diametar lor ewiry 
additiiinnl rcHim ; thi> ifi'nrral deptli of thno ccaapoola being 
from Wn to fiflewa tret, brirk liutil. and domed ovtt. As 
a rale, tiie Hnmaey oiwipoola atv prorided with an ««er. 
flow, with a fliloiing awdla for tha liquid to |wnwlnt« 
thratigh. O*apo«la aiu&{ \xr well tcatilatad with tnlet aad 
outlet air pipea: and the drain propeily trappeil in the 
twoal mumer. 



dtiiDaoT*. ^i# jcintn of die aborc V'P^ '" ^ mndo M 
dir««Ud ill th» icil and vMitiktiiifi tupo* bcddre numtJoined ; 
fvntT thi* nnt pipn wjlli ii lUimn-fhnpM) lend Ktmitur. 



Frfish Ale Inlet Pipes Co Drains. 

Some i-aainrrr* nm yrry imn-k-ioi in tlm mattfr at the 
trrA mir iiiU't piprw In Aniiait ; t.hcT -litniilj- lirinir cIk^ tlmin 
pipe up, w nlmwn M. AIR SHAFt, Tifi. iiuO, miil Imivn it 
niuL witLliic-trrviiiid.ofl':'!! ■linking' it t'>aDi'w?rtlio|>un>iM9 
(if u wok , wh-ni Hii'li ia t)i(' •--^i" the holiM are htMa to 
IxrdRii' rlioknl, iinri tii>i w)iolt> thiiip is iiMilem: thonfora it 
is twvewiitv tJi vriTk B|^iini>l Minh iinittngouciM, and pro- 
Ttdp > liu>lfcl IMji* wiUi rHirf'«nlion«, wi idinwii at 3<, ri«. 
SUV, and i»rrinl Mian diAtanrc ahcit-p the icmtmd, frhlrli 
prevent* InTin and the likr iTfltinK >Bt« tSi* ventiUtin^ 
|iit>i-. Utker CB^a««n arv fouod t9 i-mny thi* fnth air 
inli't pit>< |j> tho top (if thn houiw, ojt nhdwti »t B (7 £, F!«. 
lU'i. Thu laltvr iitnn U deidniblo in plnro* whom IbU 
tnmh nir iiilot pi]w is apt to beoonM su vutlot, for a 
funJier ttoxiunl of which, aw page IfiU. 



Wute Pipes (Hints on). 

In place* wfa^re prai^tii<'ft1^le »ll the waittf pdpm ohnuld b« 
ibcuu^iil lu djnliikriri.' iiit" iiiii> lot uf btuck pipi>. &iid houda 
[to reci.'tT« Llii- Muuu froiu tin- dif[er*'ut Diiorv, u sliuwii al 
[I*0 Q, Fi(f. <;* ; N, t-^- 47i. I-, Fiy. :i.»l. &<: 

Surh iitJifW pipi'» "li'iiilfl I* kIwjij-. inndw to dlwtiarirD 
lintA a gulhrtrap, a* dhnwii nt A. Fig, 3.M, tuid at OULLV 

lAP, fw- IT'i. but nut upon ur aver ttte grid, as it ta 
; to aplnWi about and luake thu place dirty. 



ftpeclflcation for Waste Pipes. 

Pknndo iind fix ihrtti iinsui tlip |iUi«bi ii Sin. It-ad wnjil» 
I PJ*" *'''' *^"-^'>^" *ed all necMMuy tac-kx ur ivani, n'llh 
I (lb. Inad h«ad>at ■iiitatda piKt* to rcrwivi- tlir vrasif ptjHs, 
Ifrmn (hem •t«t4' wherom it >■ fi>r) hath, wadh-hiuin, Muk, 
Ifto., M sltowiiat FJ^a. 173, 174, >udt;3, and3S4, P. J. 
FVavini' "Standard Pnotical riumbinic." 

N.B. — If iiriunlii ur houMtDialdx* nlop-fiLuIn ara to tw filed, 
[uprHty that the Utl«T ahoU haw a Dan-riphaiiable tnp, 
f nnd ilii' wwrtes inaat be faruuiliMl lata tltaaulli^pc, or tu bo 
jMlKm ili'wn iniUpvndenllj- of tbo uthvr wwlo {^pw. for 
Iwrbvu urtDi- Ik tlirowa down lhi>H> Niika It oau«e« tttom to 
l«tink fqiul to n vjil pipti : in tikt, the houeoRwJd'a link pipe 
Jasd abn urlnn) waoiw pi|tM hIiodIiI be trMttfil the namo aa 
[ynu would a mil pip« (m» SINK in, 14. SG. 3:>. P\g. 339). 
[■nd w««r alluwcd tu i-uipLr iiitu tlie asnie pipua na tho 

Btoi]r iHuiiui, Intli wBBltv. drip rfnlo, vmftnra siid audi 



Specinoatlon of Fpssh Air Inlet Pipes. 

ftnvida and Ai wlviv dimelnl a 4tB. rradi air iiilt*t pipu, 

' I boasid omr top and MilEL-MDt (in. per(oiiit«d bolea, ■• 

1 St M, ri|{. ^, Darir*' " Pncticnl riuutblnK." and 

Ay fix thw iHpc «Hth neni, and make good with 

fafiloiKl ra«aont todrnin pipe. 

N.B.— With tUjt frmb air iiiM pipo it raajr be fimnd 

IlienMMUT to rtterj it b> the top of Ui« roof, and whan 

ueoh in tno cow ki<op it at hnut Ivtt. \owvt thau thu oshanat 

• outlet IMpr. 

Cisterns [Hints on). 

C!i^rni> tot nloari work, twpiviall;- in diitrivU wh«re ths 

r d<MM Mil a't iipou the nial^oU, will Im bnt madi' ot 

They sbmid \» raado in hm (if auppUod hy tbe 



uaual town whIlt nmipaniM] nifflcimt); luge to hold two* 
dajra' water xupply for whstOTM' tlwf ara intended Mi 
mippljr . TliiJ niiuuu tor ouldng tham tn ihia iiixe m to 
alluw fur tbo tinui when thti vtaapany'* maina or other 
[lart uf tbu wurki are out of arder, end oqxdslljr in Um 
winter acaaen. Scv Ciilenu. 



Specincation for Cistemc 

EVnvide aiid fix (Umo noma your wpud) load ciatera at 
-with 61b. iMid iiidoa and 71b. load batten, with 



fi 



H'VM\y wipad (dderod iitikIc*- (Here, if the wider Is^ 
liknly to bo aotod tmm by iho w»ter, tpedlj with burut 
joint*. a» *h(iim iit fljr. 7A.) 

IVuiidc aud fix with properly Kilda>cd Jaiel ■ l|lu. 
ovcrttciw pipe (o tlitt ttbuvc «»(«»«, tuid vaxry kuoh Ut 
dim'txnTfe'- uiUi thr ofion air, or whmw may ho dirvotMl. 

Pronilii niid hx n n-afiliiv and plug with vodie pice 
dished dnim nnd properly mldered Into tiia bottom of tae 
dalem. for clrenlug out jniqimM, and o&irv the waula pipe 
to dlachsrgD orcr ihe noanM appropriate pla«c. 

Fruvidc and ley oo from wmuau/'a mmn. with nnitable 
ferrule and MajMsck, a aoRiniiuUMiUon or main pip« (here 
tuiine the nao pipe ; if the water b on oan«tantly, a 
|-ln. or if for a lon^ length ef pipe, any lAO feet, tb«n 
a |in. pipe under a fair pmaure wiD aupplr almoat any 
tii» lank niiteblu for cloael work] of auitable aubilano^ 
ecGording lo thu watnr nmipouy'truleHaiid n^tfulatiimi^ 
vrith envw Ikmb, coppur ball, auil of equal idso te naia 
pirw, I'uAerkag'* pattern, b««t make aquillbriiua ball 
TaK-i>, piupei^ Itzed wlUi waU heofci^ sad wiped joints 
lliruugLuiil. 

Ill other wordK. tkla noio pipe may be dMcribrd sii 
frilluw.i, wliieh will suiiwlt fur uU the water conip«tiioi) 
aUiut London, Slid le fill abituHt any cbktni under canntant 
vupply, and it it |[ved enuu|tli for any water wmpany la 
EnvUnd : 

FVoTide sad lie s |iii. No. 45 iMd pipi- with firmilr. to 
■iiil the wnlor mminay, with f mMvw iluwu RoUic-rltam 
pudcm ituiiL biHM aUip-i-iicIc, with { I'nderhay'a bcwt 
Bi:rrir buns mpiiir ball niuUifariuin luUl valvi:. 

fihuuld Ton luiYe any duuht on va Um- brana work, yea 
cea apeoinr tliat nil tae bran ^rork nlull boar the stsaqt 
of the N^ Bivor Cempa^y, which will then bo a 
giianuitea for Itaqusllly, taey ctsmping it miitae bwtinif at 
Uiiiir werfca. 

With raffurd t» ttu- dniw-uS and nLhrr pipiTu ahinit th« 
pmniMn. they miutt bo put in witli slnpnji'ka, and nire 
uooontinir to diwrvtion. 

Thorv in a table un ptipi 30 which will eivo the wcirhte 
for the diliurMit hoad> of water, but tho n«M innrt bo left 
to ywir jud^rnunt, whidi the f'>U(iHriiig muy DoifaNpe a«u«l : 
Fiir draw>nl{a to all idnln «*it)i a \voA of wah'r fmm 7 
tn .1i>ft,. a {in. pipo end lis. eock will ■uIGdv for onliTuu7 
work, [tut for heedo «f watte bdow Tft., an inrh pipr and 
inch cock ahowld bp iwcd. For hceda ol water aU^-c Ituft., 
> |iD. pip* and Jin. nook will aiuwer. Alt bt«M work 
ahuiild Iw «rn>iir bww cm-Jm, or ralve* with wiped wildcnNl 
juinU. 

N.B. -The ebnve length* of pipuiiUiould buoulaiv«d one 
aixo ■hould the SBionat of horoontnl or iacliaM {dpe 
eumd that of the vcrthw] of the lownit given RguTM. Wat 
•iaea of lead pipe, ice Table of Length*, oto., peg* M, 



Qath Supplies. 

Tl i> u*nal to nipplv th« cold water to bathe with lln. 
pipes anil lin. ciir-.lu. i>ut tvhuu Ihere iti a fltraD|[ head, aay 
oi'iT i-'ifl.. .1 tin. iiiiK-- iiiay I* eeiikluynl. A full-way 
st<ii)-CKK)k abould be nxul upJii ihie p{{»(*oe [i.B. shore). 



8p«clflcfttlon ofVaJve Closet (and Hints], 

Scuiii>tinioj) thow cloHeto Are provided with nnutc 

[HVTi^tiiiitC' vhIvii attaobwl, ■uoh lu U nhovra «t Fig. oill, 

nad olw) Kttavhed to the utiMot »t Fif(. ricio, uad nlao 

.■« nluim-ii bL Pig*. &S3 Mid AS3, the lust of which is an 

laftor-fluali vaWv, whcnh innurtui ui aftcr-flu.ih bi fill tho 

llMain Rliould tiM hiuidic bo hold too Iodk- <^ wry important 

l|wint in ronnf^tion with v«l»e clowU, iaumadiiu itolvtays 

lEuntrt^ » proiier mipply to the boMD, ittvo and except 

\ atKUtnoM 01 wBlw. 

ProTJde and fix ovn" iL-ud nafti n bnit tnlvn rluiipt, wjUi 
box or outlet, muiIc dinh. bi-Ariiifc mnkrr'ii nmnc and 
[•ddnan, logvtlier witli icIm* cut amber bi»ndlo. bluD fluilh 
Ikin (or other (ano}r or AjTuicd} bwrin, with lUI InVM work 
Uiujtwlj flnkliMl and UMu»Nid, with wtmUi prcvfiitnr 
P^dve attMtisd, omabl« of diMchAr^tinif milfirinit wntnr to 
Vly floiih tile bun onA damil n,t <.uicli oporuttoo, 
«, M 6.. Orf. 
AoTiile xnd Ur on wntor fmm ciot^m to valve oloael 
f (Imc» nxmotho ncurart dsUim miitublo), with suitable sind 

■ T'IP'* •Mywdiilg to meiih, lis ipMificd on p>.KV 'J27, DdviM' 

'*Pr»rti*iiI Plumbing," undiirtlicliciKlinjrofpKivinar Closftt 
FliMhiiifc. luiil ill turli n mannrT tiinC the clOMt baMD Hhxll 
be ihotx-ufi^hly fluOird cndi tinu' it !•■ put into tuttlon. 

Specification or Regulator Valvo Closets where 
Waste Preventera are not required, and for 
plocea where the Ciatorn is a long distance 
from the Cloftet. 

Proriilr ami fli nvpr Iput] wffl a b«at re|ru]&tor vnlrv 
[doaetChcrcniunctliPinitki^r), MfhownAlTiin. iSII audiAA, 
jI^Tint' "Standard J*iiu:tit'niriiiinhiu)f." witli km] Imx oiit- 
]«t xnd tuil^U i>c raltt unil copytr Ix^Juwii TvKuIalvr, witli 
Mmk dw>i, bMtJtng BiLlror'ii niMno »nd addreM, and -(rith 
■mboT glaw cut hutdle, und tiliie Sunh rim (or hen atntc 
odiar hiDry) bantti, all tli« bnua work to be pioperlj' flnlihttd 
and lacquered. 

I«j on the wntAT with suitable abed kad pipe of propor 
•abataono end sixm oovuidiur 1« »ca)e. and an MMidiied 
an pigeaaT, P. J. JJavieii' "P»aotfM.l PlumbiiiK. under 
tike licadiaK of Prarinff OIoMt nu'hinif. auA with wipiv.) 
•tdnvd joiirta throagbotit. And In sui'h u, iimuiicr ttmt thi? 
oaM tiam diall be thonm^klii flunhed at ciu.'h ugwrntion. 
^UH \» all that Id necrKMi; for valvp cluiwt vnirk. 

Pan Closflta. 

Smuc BkTcliitect^ en atjil in favnur of fixing 1)bii iiIm>ot«, 

|liDt I caniurt MT that I apjimve of their ideaa, for 1 cun- 

vedder thin claam a vsrjr unMuitarjr pi«ce of mechimian), 

rid Va^aWy unfit (or itn intimdod purpoH. liia«nuch lu 

t «i)(irt tinuT tho int^^mal part* bmome besmearcO with 

ad cotuMHincnlly Iwxiino oflensivu ; liow^rer, it is 

D7 dutj- to point uut. the dlffvr«ut tnvuntioo* ftnd 

I ef working and ftxitiff, wad if 1 ciTc hinto npon «uoh 

, the/ muet be taKon in good faith, m I <l<i ont 

I in aajr vwj inRuonoe my rudor bejond the aiinule 

Kg out, amwrdinK tn mj views, that which I ooratider 

or bad (for iroproreniBnts in pan cloaeta nee 

iR'S I'atcr.l. Vt^. UZ). 

Spealfloation for Pan Clo«et. 

I aodBx owr l«ad lafo a b«t pan dmwl with 

I (bsarin^ fOBkor'n name] unt friaaa aanb«T pall, 

lae flash rim baaln, and lay on ihp watvr (if tfawe Is 

r uonpany, saj aouurding to tho nil*a and rspiUt'onj 

I walor nompaar) and with miit/iMr Talrce and ttipoa, 

Ubag to the eoaJe n* laid down on pa^r* lit ana 227, 

^Dariae' ■'StandardPnK*icairiiuabui«."andinsudi , 



antaitner that the baaln ihall bo thorongrhljfliuihad at eaeli 
pull of Lha handle. 

N.B. — Thtao pan oloxotn mny be nnpplind with wntor aa 
epcoifiod in Um valro el^wt woik, <jr u iJiDwn with waate 
provontcT and aorvioe b<j* amiiijtcmciit* nt Fie*. 6 1 1. S29, 
and G32 ; or it may be aappHcd friim a uRUil M«t4)m aa 
Hliciisn nC V\f[. fil3; nr Intt/r, nritli Uin aft'ir-fliuihoiatem. aa 
ahunm at 1^^,011 or (j5i: nr. in fact, thoni are many Other 
□iitenu which will annrfT, and which areehown tadiflnr* 
ent ports of the work. 

SomotimoH it will bo mora conveniinit to ftx a waatai 
prerenlfTr valvn, no nhown at Vi^. fiAI or 663, to tli«ee pan i 
cloanta, (Ltiil to work b«linr tha doaal anat ; bnt fon nwl] 
fint find nut wbAther thn w»t«r company will paai duM 
or not. 

At other tlmrs, whon wnato provontcn are not required^ 
th« supply valcD may bo Axpd as shewn at Fig t9t), and. Is 
fnot, in niauy other ways. 

Cocanicn diineta fur m\c\i places a* where dop* may 
omaaionBlly thrown down, nlse anitahle for scmnt^ 
W.O.'a, or for oattajni proper^ and aneh tike. I may here ' 
mnark that I am thoron^hly in favour of theite oluoetji, ff 
ftvprrl^ flushed, and wtiiuh tN of the tilRnoBC iinportanui'. 

Common Cfoaets for Fixing Upstairs without 
Waste Preventers. 

Priivide nnd fix a Wlloon fl-ooh rim biMtn (livre upootfy 
any ocht^r biwin you may be in favoiir of) witA valve and. i 
toilIi dUh. and 'HIott<.^d pull (to allow thi- handle to drop 
flush Bad (iidilirnlj) witli nup]ier balluwn ruifulator. awi' 
providu and Iity on tht- wstair with SIohI lewd pi]<«ii, to 
supply thf r.lanot baHJii. KUnh valvo and pmn to be of 
■mpti strrnKth and «izc, and according In the Male laid 
dnwn in P.J. Davi^a' •'Stnndnrd PrA<4oal PlnmUns," 
pHf,-* 3'27, and in aiuh a nuum^ that tho dMwt boein *Eu] 
M thorvuglUy riuNbod at mch pull uf t]ii> nliMOt handle. 

H.B. — When the nloant \* fixed upim the itruund flmr, M 
that the drnina cnn cvnnn up In tlie cliMct, or any, in the 
buncmt-nt, then the olosot may have an earth on tnrn trap, 
nnd maybe apeeificd, a* shown at PifT*- '"^'"t ^'^i, f 13i Mtl, 
!>m. «61, SB2, tc. 

Should yoti rn|uim to uproi^ any partit'uliir walfT waste 
pn>vi-iiti>r. it will ho mi wi>11 t» tint aimirtjun what i^Ibmi the 
WHlcr (umpiitjy will paw. An a rulp. Tylor'n, Lombtirt'a, 
BoWiiijr'ii, Warnpr'ii. HaywnrdTylrr'*, WinnX Triton'», 
P«I1 1 Co., Uu«i>t & Chrimoa' nie b11uw<^. 

Waate Preventer to Common Closets. 

If it b neeetaaiy fur vou to state the daaa of wa>l» 
pmwntar. it wilt be well fur you to aay, ptorido and fix 
n t'aM imn wantfl nrercntcr dalem of appiuied funn, and 
lo br iijiprnvnl t>( by tho water company. Such efatMna am 
shown fitted up bI Fifp>, .^1>1». 61.1, M9. (113, Bin, C53, «<8, 
071, ki\. hut if Iho wutvr CumpiLny will lill^w yon to fix a 
simple waate prevonting volvo in the lorye ciMora it will 
ofl^n ho munh the boot and aavn axpenan; then asoMiais 
what olaso ma;!- be oaed. Tkvm are many shown fitted up 
and othmviHT in tho pasee of (hie work, and irhi<^ en* to 
boaeauat Kigi'SgG, qOO, 904,60ft, wUeh ia a very good 
plan. en. «1«, e3i, 030. $39, 031, (337, 639, 030. MO, «44, 
867, 670. 

Stable Qully Traps {Hint* upon}. 

In thia ««ao, ^o gully tmp ahoutJ. be one eai^ to eleon 
out, with iron grid, which may be (aatesed fai aneh a 
nuuinorthat it cannot lie lenuived by the hones' hoots. 
(See Stable Drainage.) I havo on many oooealcma fixed 
thr ordinary Irapa, nucih on in nhown at Ftgn. -tl-l nnd 
i\&t and fixod upon the top the urdinary oa)t iix>n guDy 
gndsi aa ihowa at Fig, %9h. 



roc Hoof Work, Pumps. Wolla, and Town and otlior Water Supply, Batb, Hot Water and 
Gas Work Bp««ifioaUoii9, s«« neit Voltune. 




EXAMINATION QUESTIONS. 



MSB 



VlwtbgBkur Aiuwer: Tbeonof t«wt. Wh«m 
1b H fomidP— In olnuwt ovuty part of the world. 

Hmnsflneomroaf theoiidiw 

Kuni] B few of tlic wlta of lewl 

W1i»t kinil of iMd ia gtaicnUlr ftdiiutt«d ta> bo tho 
nftMtf 

Ntune wilt) 6r two of Qun «thor tnotiUa whloli u» 
^nmJlj (oaml in galonn 

Diwrrilw ODO or mom mdhodN at eslrat^Ung ailver 
framlead 

DeKribt' PaUtoton's pofoce* at extriUTtind aUvet Irom 
lead. (See tbo quvfuou on sIRDit; vi ailvrr for lond, } 
Dvambe th« prc^Ont of olilaiiiinf; lotu) from th« or« 

Affinity Of Lead fioi* Tin. 

C&n jroD (•Ki>lnm why it la that aoldcr madi! of I nf 
leul, And I } nf tin mrtta at 330*'. when It la knuwn 

tlwtlead ino1lMatei3<'niiiltuiBt-426''i' 

Whr doea not mIvut in molten lesd at 860" ktouii 
aoiid, and float upon th» aiirfaM af tha li^ad'i' In it 
OB aoKiunt nf tliv ulSulty of tlio silver for load 
wUdi Jad(>arly iihuwu by thu foUuwUig eiporimeiit: 
Mdt ■otni* U«d tu 660". Slid aim heal a atiok of 
ailrer, aay }in. in tliii^eaa. tofl&O'i nawpluavat^ 
•licit of rilm iiito the molten lead sad It wul dia- 
iolvi>,altiii>nKbit« ordinary rocltuig puiut ia liBJl". 
!■ thin iMinulosinal phooanum«n dne to the aflnity 
whioh nnp motnl hiui fur tlia other, or can yon givo 

aiiothor Tciwnnr 

Wbnt U lithariwP Hiiw u il produncd f 

How can litharxT' he ronTiTlnl into n^d ll'^d^ ,., 

White lead or carbonate of Icud, doKiibo th« cliaiiioal 

action fur its pKHlucHon 

Dtacrib* tha naturti and pmportina of h'ltd 

DmiFrihe thovhi<nui«l pnipt'Ttiiarif iMdf 

How would you teat wati-r fi>r lend f 

Vliat lathe Kon.i'ntlchctiiirnltrat (or h»df 

IfTby do Ica&Q liapa and [upra oorrodo whon Bxtd la 
eomicction with mortar, or drain* aad Mwan wiUi- 

ont frev T«ntilati(»? 

What aro tho oomiaoaer 8nxM iiand with UiadF 
What ia the nauaa of load taraiahiog or osidlzin^, 

eqwelally when taroalhad upon f 

Can you leadUy oouTOrt metallio lead Into aulphide of 

lead; if n. Iiow, and what la it Uka when donuP... 

What add wQl raadilr diaaolTo bad. and wiU livat 

■Miat theoporatlonf 

OI«o ma a few of the noniM of todln required in 
■haet Itad oaatin; on an atdinaiy frame or tahiu ... 
What am the ordlnuy Ao^ loolar 

LThe following !m ■ liat of gen^ml U>ob found in goni 
■houa. naniF their uac: — 
eUdar mould* ... 
UandMla 
Tnimpet-iBontb waale pattemi 
tjtrjfo huflca ... 
Boalaa and weiiHiU 
i.ajy«> ropprr hitK and aeUcrinx iTCios 
JtffUifwta 



17 
17 

17 

17 

IS 



IK 



20 
20 

30 
21 
51 
21 
S3 



20 

•n 

38 



Qitmiub {mH* ••• If 

Rubhan (old IUm or rupa) ... ^ 

TonobaadKwn ». 

Viw, Thp 

Pipu cutter 

Futia ... "' 

Htocha nad dlea 

Gaa long* •• 

Lartroaoww wt«nah«« 

Pattara* of all Mirta, anoh aa aaah «wl(rfit ji<t»fna 
tTa|i, and wrviM box jiMUma, ele. 

Sfao*ol« 

Siavva 

Puaip cWh and other mouHa 

PIimJdi for cattin^r 

Window Irad mouU* and vioa 

Tump hoofei 

FtaKopniepa (plumbara*) 

Fem cupa 

Boiler hooka 

TrapDundda 

Saneh UmIm aad wmafita 

Bain water head moolda or blocfar , . 

Plmpot or detil 

Long hniidled dniamve* 
LoitK handled drawiD|( knifo 

LanntKiuare 

RoUrm 

Lend trolley - 

Hand iionj u. ... _ — 

Lead bunrintf madibia .„ ^ 

Bellow* fordllto _. „ 

TuUtiB _ 

IhoocbinK picoe, lie. ... ... .. 

In Homa idrape mft d f oawr* are found, aad diw • 
tryiniE plana for abootiii^ the adgat «( bid, mA 
aH (i)r iKial ptpaa, ate. 

Straiffht odgtw and mda. 

Dem<nbo tha method of tinnl&;( tba D^Pp<« <^ *^ 
■olderinir UnA: alao bow yoa would tin II f« 
soldrnntr /iiio ,.. ... I.. ... ,,. ,. ' 
Whal laiKrvouldyoQipwtoaUn. ntawdwi, ay Hit 

in IvuKtb! ... -. — 

What fail would vcw gtre to a txm^h Ua df«wtaf ad 
plpa, and whicli wav ■hnthl the fall run !' ^ 

Deaoribo the beat DMlKad of owklRff hand 
alao fur mnktuic long dtinuolaa to be uaad fiv 
nphendi ISn. lon^on a lOft learth of aoil pqa 
Give a rouirh drawiaa of a fMunp bMk 
What U a plumben' totea pnnp, utd how i> it a— 

WhaliiB foxMOiipl' 

What ia a oonunoa plangvr for foninB' anataa 

niulhow would you nae it r 

What la the flaak for lead tuatinff. and how la tl 
Dtucriba the method of makiac lead hmdtt 9^k 
ttoreMft the niatbod of MaUn« wladMr laud 
DeMTfilie a lead claeh mould for |nuapa 
How In lead pipe made on th« drnwlwueb f 
UeNorlba one or two «< the uU tmtJMda of mai 
Uud oipM la ■onlda uaad beforw tha IuhbU 
^imtofrf W i rtn w'^o^ey yeaa 



^BL 



EXAMINATION QUESTIONS. 



cribo a piiwi prem SS 

w U lesa pipo enoMod witli tin f BtnUi the metiiwl 

of Unning It, extcmallT Mid ititrrniilly 3S 

finl la » length ol iin. Ic«d pipe? 

["What l> Uiu Icugth of n coil of tin. jin, or tin, lettd 

i)il»P M 

: ia A length of 2in. Iciul jiipfl f 88 

ill tli»lvngtli(t( aduil <>( Ijin. op Jin. leiidpipof 34 

lU rougb *k9tch of n Ivod pj]i^ prMs 87 

lilw the a|)0ntlen of mlUliiff »h4«t load 3S 

--bIt dMcrilM tha piuoMooi of iir^iMirinfr tta ote, 
uid iln miuiipulatiou reiulj fur tiiL- tm marlwt ... f 

'" Biib* theproportwH of tu (I 

iTOnhMilMLlMd? IfK^how? *t 

laiibo liow 5011 would jepuruu lend from xlno . .. 42 
mributltu pnxiuunt njUWr iiiukiii)ir,tii.,[iluiulwni', 

klxofiuo mill tiliiw pigii.- IS 

iHcnr wuttlil you tnfiw suliiiT? 1* 

rBow would you olwir «ini.' from ■jldwr ? 4* 

[What in Di*bi-rtiii*tJiod to improve burnt solder? ... 41 
Whftt Uoneof thecatuMof iMderbeaafnltigiMMtu^ 44 
I What in th(M!ituiM< of wider beoomlag rott«u ? ... i!t 
I How wmiM vou brinir aino iiji to ihi' Hurta«e <if jrour 
nK>Itmi Mol^rrf Tnur wldi-r Intllr liuvinr been vmtA 
for inultinif dnii, hiiw m>u1d piu (iK'nr the aliui out 
of the IttdJe ': — -Aimwer : .Ufikc Uin ladle ivd hot, 
tkiti l/<l it uidI, aftcrvnntfl put it iiil'> i-pLrlti of 
wdtM ti> mak, thnn nuUct it rnt hut u^iin, whoo It 
ahnulil hi' frw> tnim «ii(! ; if nut, n-pmt tlia prooM* 4A 
I>€"*iribr tlip mtitliml of mnkiutr plumbpr'n pirat* ... 44 
VThrn iinlnading nliix-t IrMul oiitl plniiiiiy: it ufcaiunt A 
wall, wkat particulur i^arc it tvijuuvd in onlcr 1v 
facilitate thp worli 'if cuHinit up thr i-liM^t" f ... t-'t 

I J>a*c ji bfl hr tv)ugh dmwiti^* the mcthtnl <'f pMnovlnp 
shMta, aaowin; tho puiitiun at tlio hand ngrikL' 
acting aa a InviT of tlu^ Ural awl itbu of l]i« luKioml 

ordfflT, aim o»nipoiind Icvmifi? 4Q 

' Doaorilia a louii-hnnillRd nutting out knife, und wliat 

can) i« Toquvvd ia tuitiK it 17) lU 

What ia Ikn beat aiM fur a clialk line? Aud what 
ftaia la mquinnd when making luorka fat the uholk 
line on ahool load? 47 

What <iaro ia miiiind in aolnnliiig pnauod iiutda a»il 

Sipe? ... ... 48 
,y Is proprrly hnnd-nuulc turnt Mttm noil pipo 
Kitec UwD pnumti, OMuminir cacJi cLua to bo S or 

, 7lb*.]0«4f 48 

Viial fdaod ih**i land in m^uiivd tu inaka 4ui. aiiil 

pip*!' 

QjVe a tfeutuutrioJit matLod of obtaitiiii); Out aiunnrto 

the above qucation 48 

Wist ia a LeAtl flainierr 49 

Doaorilw planing tbo «dg«a of lead for loll pipo 

■wUng 40 

Deaeribe turning th«> load on a mundntl fur Kill pipm 40 

What Ifl a bcnfh Mock forairil |ii|>ea^ JtO 

Daacfibe tlie rovlhiMl of nnudns aotl, tamlth, or 

amudge and atito what U the boil kind of nuu-rlala 

for tiw nil pat M 

Wlial •» tlia main points to gunrA avu>ist bolorv and 

after 4p]>Miig aoU, laraiih, or Bmodga on lead f 60, 79 

What ia a ffatern hasuncr f 

What h a gang* huokf M 

What i« a Mpuou hook F 60 

Whatb l)w geocnldwrormidalcnialiATahoolif ... AD 

How wonld yoB iluqwn yoor aliave hook ? U 

What ia theoaawof rIr,'llod ithnrinK^ ... ... M 

X>M(«ib« a r«ain box, alw) give fketrii M 

_ What ia ihu bast kinditf rvniu ummI for load Doldfrlng!' Al 
■ Dnrribe buw y>u wiiild inaki* wiil l>![w with wipper 
H Idt muna, olau with dravu tntaxa. Tlic following 

■■^ 



wLs 



4S 



raOE 

are the main poiota, plAning, turning ap. aoiUng, 

tlinkill}^, ■uldBTUIH &1 

VHukt Mf tJio iniiui puiuta whjth a labourer miu* 

know, if up ti)' Ilia wurk, in drawinir »nil pipwl' &2 

What ia m«aut by driviii^t hi.iI [lipt* to cieor dfrblit 1" b'X 
Deaeribe the method of ciitlin^ thn load fur a trumpet 
mouthed waate pipom that it« tmallpat tutd or [aiuit 
will aUnd upright to Oie baae lino when it ia Ktoiid 
cm ita larguat end > U 

Lead SurninC. 

O Vi 

ndvuiitAtfi'* ntiT noldor work ... 
Oivo a rouiih dmwing of a load buruiug machlaa, 
with a brief dowription. jujAnowawuy for Itaei- 

ptanntion 44 

How would Tou manngo tr> maki^ a hiiniing madilna 

if y va had no moaiM of biiruiii^ thcjoiutvF ... fit 
What dM* of wno would ym rr^uirt for maUhg 
tbvKnaintlionnlinary wirlc of tiKid burning? ii 

Nones ^-ClteHtieally pun tini: i« Uot u ifood aa 
the ordinary bar dno, in fart tlie .loid will liare 
but tittle emot upon thtrntnttly pum (inc. 
WbataoidlaiuiDdfariiukiiigthiiK<u<^ — ^i,&* 

WhKtb Ihecaitoeof Ihomaelunc tlirowiag upf ... 64 

What U th« nianhtno MphoD ! ... 36 

I>4«tcrihe Davimi' ballowa for Uiul linmhi^ A7 

What JK tho olam and Am of tlir tuUug fur toad 

bunting macihino" ^ 

What it the bnxiching m'ccc and 001^!* Qi** 

sketch of thli- M.S9 

What ia meant by lh« machine pryitollixinR up J ... iVU 
Huw would yuii >'l<t*r the nry.labi from tl» RiHiahUiC t U(J 
Dp-H/rili^ tho theory uf tho loiul burning machine ... AD 
How woidd ymi prepam thu uliii-t lead for n burnt 

butlMljolulf fli 

What iit tlu.' Inul burucr'* blow pipp and nipple f 
Uirc H aeetlua and wril« the aiso of nipple 
iiccwury tor burning Tlbe. l*ad, the mothino to bo 
oonUruolad aecording U> Fig. 69, P. J. Davim' 

"Hnmbtng." or MT. '2ft. 7in.lii(fli 61 

Should the bbw pipe be hnld inror tho biimt part uf 
ttio M-ain, or bofoielt? Givr akotch iUiintr.i(ing 

wlial you uiL-an .. t3 

Vliat iwTv is u«oi'«nary for you to tekn in the pivp«r- 

ation of lapptd joint burning P C3 

How would you tniitruot a lonm^r tn praeliM load 

burning? 81 

How wtiiDd you prepare tho lead for apriRht lead 
bumtDx, and whioh wny would yna lap thv Irad )* 
OIyc idictdi tu Olustrato thia latter part of tbo 

question W 

DeM^bo tho mi'thod of [iroparing a 4in. joint on a 
aoU pipe ferliuTningnpnvht .. ,., ... ... W 

What euv la neeeaaury for fiaminii jnintaF 6S 

UMoribe the inetbud uf iirnportng n bmnoh jninl for 

bumintt. Oive ■M.-tionn ... •• 

Oivi; mnUiod of cutting out the kad for lining a 
datvm, and aay whiit tan- i« nXjairtJ atwul th* 

Ugln 89 

Da JOB know anythlnic about nhambor work? If no, 
anjr how you would twmnieaoe to line a duMibar, 
and proceed with thu eiptanatlon until tho chamber 
in rtonplvted ^i^Ktvpilng the pipo oonnactioM) 

Joint Making. 
What ia the bast elasa of tnmpia for wipod jcdnta, an 

enay taper Of a ahoff) taper?' ... '& 

How would ynadn an tron ji^i 77 

Ueaorihethie taAkin^tA ^•»i^i^\khVi'>& »• — *^ 



How woulcl rounuklwubluwuiuUitf ... 

Whftt ±n Iha bMt DMitoTialH fur luaking' tlu> jcJut 

dottw? 80 

QivQ thft aixe of olotlu for uud^rliamlM jotnta of 
ruloui alwa. hIm for Imuuti clutha tuitable for 

dUbreut flUed pip«a ... 80 

What preoBUtim would vou teke Ui pnn^Dnt ymi 
iui:l«r ubflliii^ l«o (iiuvkly wheu wipinjc upcwht 
j<iinU oil long lengUm of pipe, lucli on a vortioal 

KiUripe, , 80 

Why aow Uie dn In joint wlpbiir run tu tho bottom 

putof the joiut!' 

DeaoAe tlte method uf urmiMiting joints, imd givo ■ 

rcMon (orovnvutu^ 8) 

Where wvuld yuu begin to nipe nn iipriirtit joint — 

rmuul tho top or botbim j-nit'f ,. 91 

How would yun wipe u Jin. jiiiiil wlim t.h>- hnnd mm- 

notbegot bshiiulutlK-luwit.'^ ... Rl 

Denciibe the ncthud of prrjinrinic And mnkin^ aa 

uudorliuiided witMs) jcjjiit SJ 

Wltut i» nil iiitoriLal wip«>d iuini, md how Is it lande t tli 
Giva a nunn whr wiped joint* ntn pn-foTTMl (ur 
wiit«r pipe WOTK iftnmtlly, atntngth iiat t<> In- 
lakrti iutii i<(iiuiiib>rut)uii ... ... ... ... 79 

Whui kind iif juiiit wcndd you ptrfur to iwe on a jripe 

niti Trying wuteritf It chalybrntet^hEU-acterf ... 79 

Docriln- Qk mvtliud of tiuikinic a rolled joint ... 83 

DcwritH; h'fw a tiliutd joint in mnda 88 

Tluw w-uuld yju niufrhlv litat ttin lirat iif yuur nolderf U 

Urnoribe tbt mnkinK ft/ a linunh joint S& 

lluw wuiild yiMi |nuiii«!il t/i (ret upa itui>d wivlnfiheiit 

upuu li«ivy ItTid pipe fnr an iitiiieiFiaudMl joint ? ... 8S 
OivL- II luuKitiidiiinl, ii1m> ti rii.iu fux'tiou uf tbv bnmch 
jcjint, ntiuwijiK how tlii^ ciid tit the fanuich pipe- 
■boidd eiiti.-r wbcn Hied ^uiirt> tu tbu lunio pipe, 
Add k1>o to Ulottrato tho ithapo of thv wddcr whan 

ftaithed _ Sj 

How «ii a mund joint Iw nwdc norfwitly tnic, oiidwi 
u to nppTfir » iiiiip piM« of worlnniuuliip. Iiv 

liirlcry:' ... ,si 

Show how » hnnch joint idioidil bo fUfd n» l}iut tlio 
flow of water, «tc., luut pawi Ht «ii vusy uigW ... 8S 

D«i^nb(> knd illurtrnt*' » Vnunkle joint 87 

Vni*i in u Ufl juiMi 88 

What in n ftuij(v juintf HO 

Whnl i* n«lac« or block jriint? 89 

(Hn dnkwings of cnoh nf thn kbura. 
9i^ipoM jrou hbve do motftl pot, ladl«, ur irmui, and n 
wip«d joint i* nqwrwd tti Imi made, tjy whnt BK«ni> 
oonld tha joint bo wiiMd to sppcftr u tho ordinnry 

pluoibar'* wipvd joint P ... flil 

Bow wotdd yon p«tch a bunt iu on upright iMidon 

pipof , . <i[i 

Deasribo Om motliod of inakinK ■ flrat-nloM'^iittf 

JMnl withrad ud whJto lead 91 

H*w would you mthr red uid while Ind nul^ f . ., t\ 
How wontd you imldi-r a. pnteb on a roof, tho M>ld*rto 

■tand flat when ftnlihed n 

TTow wontd yon mak» killed (pirita^ tg 

How would yrni itoldi-r luid and iron fajjiothwrf ... S3 

What b a thFualt-d i-Ibow J 93 

DoMfibo tho method of nuvkinR and cutting out an 

othow to a rifffat anrie P3 

Olva a MoHoiuIdnwlDr ahowinff how to pla(« tho 
lead at the throat nf Ui* otbow to ttint it will not 
inl^rfaro with tho paaMge wf tlia papor, otr., whvu 

surfaff lluvngh the olbww 94 

' Win olhowa if properly nude aanwrr for (cdl pipM 
aa wall u boad»r ... 




t» Amv any difT^rence betWMo tba action of HO, ala.. 

paeduK tliiMiit^K an elbow and the aoll 

thruu(ch a Lmich joint ; if a», trhMt i ... _ H 

HiiH' lU'.- bfmdit niada in balroa F .,. ,„ •■• N 

EEpliun th« tbeoiy of bend making whoa^j^v 

are not to be eut ... ... .._ .. fl 

DMcribe the work of puUiBg np of a 4in. bond; fm 

a Moliun uf the bend, and abow the dumaty aa y«u 

would wnrkit _. R 

D«aoriba what you mwrt PJJud auainvt when *"**r*'H 

4in, awl pipo be&d<k Pint, tbatajf prswad pipa. 

Second. t£at of drawn pipo. Third, that of acffm 

bit work. «MI,II 

The answera U> tlu? ubuve qoMtiocu an»: 

Fint. the [in^ned piuf idiuuld bv pirfad lor t 

I(iu4fth of Buft pipe, and LuvinK obtniaed lldi^ {daar 

its thidtcat part at the back ul tho brad. 
S»oond, tho kngtfa of dmwn pipr. TLa icMar 

dkoidd be aa ooarw aa poadble^ ao that it will ant 

mueaailv with the heat; Iha ioam mnatbe 

on the idos of the bend, and heft oool by 

and not worked Ui cau-te tfao lend to crack on 

nidc- "f thi- ouldcr, or, if id, mv that U ia i« Mfdiiaf. 
Third, the <H>pp«r bit made aoil pipo bend I* laal 

miule In- cutting tha pipe, aa afaown at Pi^. i;i. 

Huw wouldyuu taatagood-mado haad} M 

How would yuu bend wiUi bobluna^ .., .^ . . M 
What iaa nuirliuK dunuu* f ... ... ... ., • 

How windd you niidu! a 'fin. art oft f II 

liov would y«iU bond a 2in. pine, £in. tmn ihm oad.* 

Wonlda bolt or Tommy be the Imm*. tool lonaef ^. > 
DoNfribo tho mEtli'>d of making pmuHhl up b«ad> .. M 
IhtlaiM loJid pr^Mtd cD-tiapa hare faSMi naad in atUy- 

tion work and palmadoa arhand bmt ara^BnaaiUp. 

How wnuldyounion! wbnthor It iaaDulMiatapF UI 

Whntum knucUetimdaf Ul 

What i< tho niothod of maldnjE tot o&> with kumkb 

bond*? Oivo a dnwinft of audi ««it off W 

WhatisH '9-tTWpF ... ... .., M 

Whatiiiihalf O-trapf ... m 

Whati*n O-lnip; „, ID 

How ithniiM a O-trap br oonatnwted to be tn^ 

cloutHnK^ Itt 

Haw kboold a O-trapbe ntado tab* pevot aKu^M 

«pht»nft«.p (8«aKff. a'B) tu 

Hnw wmiU yoa onako half to-tnpK wbleh ahall W 

proof afcalBM moatonta^ (Soo Pisa. 3iH and tor> IM, IM 
Btriko out ireomMlioallT a halt O-tnp ... ^ tM 

Dmorib? kow you mmi nakn a half OKcian Ja t«a 

halvca .„ |M,M 

Haw nro tolid prvaKod W-trapa nmdef ... „ II^HI 
What IK a running ArhnDytnipr ^, „ .. W 

I>niw ahiinrh or bag trip ^ .„ .. |M 

Demribe a V.Qap ,,. Hi 

Deaaibe why a properly cotutnolad, aaajr "'-"irht 

O'trap laauiiablo for flxioK below a nil«« da*. 

[S«Rg.263; lU 

Dnnribe why the half CO-ttaji rP^. }M) la tnd W 

filing' blow Talvc clotela. (9m F%. ast) ... „, IU 
Diweribevluribe O-tnp haa been eo ntnali alwl ^ 

thoae not knowlnc the propotiea of thia trap. (8a> 

R#e. UA and J37) t|^ lU 

Strike out a O-tmp aoooidingtoP. J. Dariea' qrtfm 

and ipro a dworiptlDa, abowinK how yuu wngld 

MinHlTOol thU trap ao that it ■hall be amy siM^H III 
Deaertbft Darlea' ajaton tot naUnv "thn annB 

O-trap" (SoeFlg.Mi) _. m 

Dewxibe a O-trsp with top and band in una ptan. 

(8eePig.i4T) . m 

What iomeantby trapnatomantuMUoiU? (Saallak 

9Mwaw» - .„ ^ Ti^ai 



OF BRIDGES. 



obtained, yet many instances have occiirn>d, and many 
will, no doubt, occur m future, wliere bridges must be 
built over deep and rapid rivers, the coui'se of which can 
on no account be diverted, and where, consequently, 
all the difficulties of operating in the midAt of water 
must be contended with and overcome. 

Before attempting to classify and describe in detail the 
various methods at present in use for constructing the 
foundations of bridges under water, it may be interesting 
briefly to review some of tlie older and ruder contriv- 
ances of our ancestors. Treating od this subject, an 
article of great research and ability is given in the 
Encj'clopiedia Mctropolitana, which describes four 
methods of lajing foundations, by means of caissons, 
the oldest form of which is no more than a basket of 
strong construction, such as are made of the pliable 
boughs or branches of trees, which, being weighted 
with stone.s, are lowered to the bottom, and then filled 
with the same description of mateiial, until raised to 
within a foot or sixteen inches of the lowest water 
surface. The application of ingenuity and (Science to 
works of this kind naturally led to the substitution 
of wooden chests, strongly hooped with iron, instead 
of the original baskets ; and these wooden chests, being 
filled with a sufficient weiglit of masonry, were sunk 
to the bed of the river, as practised by Labelye and 
Mr. Mylne in the constniction of Westminster and 
Black friars Bridges. It must not be supposed, however, 
that the idea of using caissons of a sufficient size to 



EXAMINATION QUESTIONS. 



PAOB 

D«M;riLe aud give ■ fectiaii to show how a drain pipe 
hWuIiI In.- joiutul ... ... ... ... ... lU 

Hoir bLxiIcI draUi pipoe bo laid lu the outh ond 
oirvcfwl u [1 !* ... ... .,, ... ... 161 

IIow would von U«t for the sotuidlaM* of a drain 

whun Hnttluid? 172 

WlinLw the Ixiit kind of drain pipe iointiiigiimteri«l«r IM 
neacrilm Uie effn-tfl uf walU on umius whuii built 

dimet uiKui tlir jiijiiu 172 

DMorifca DOW von would t«st u drain niid wmI piiK-^ 
to^tliorwitn the pinond tilting "i aii ■•unupltnl 

houM ... ... ... ... 173 

VChMt U thcMiiuko u.tt> 173 

VThal i* th* pfpjwnnint t*!»i aiid Iio»" in it applied? ... 173 

How would ycjii tcnL for n mmn tnyi 173 

Dcwribe ami nuiitv a ilniwinx 'if huw jruu wuuld form 

■U juiictioBN oT braticlica tvt dtwiin)^ purpiwM ... ITi 
Vliat L'liuu nf hopptT biidia* would you pr-^lcrr to Hx 
fur MA ardiiury laprvnnts' W.C. ... ... 17^ 

DMoriba Mid tfivo dniwJii;ro cf luimii rutd ^cullkfi 170 

Dennribo a wniUcri- aitik wiwtir i>i[H', Kiutiii^ oiid trap 

Dr>wri)io ami triri; drawing of <> tn% Lrup 177 

llow wnold yua (uivo a coDunun W.C. i ... ... 179 

Demiibo what Us «cer«t tnuk for n min wwhrr pip<?.,. i7V 
DtMrilM llio method of fixing tiLclu on wiil pipe. A'ay 
Ad«> iniiHjr jrnu would put an u luft. luu|ftD ul pipe, 
aIao tllc> nixp, und whiit nubataiioe nutbtrial jvu 

would line fur upright wwjt ... ISl 

Oivc drawlnirn of nrivnincmtJi.1 toclc* 162 

Vrliot ftTU IMtnLg»l» It ilnw KFC tticf fixcdP 

Wtmt i* «■> iutrkgfti joint? 185 

IhHcrtliti how you wiMild nuiho fpoai a 4la. lend iwil 
pipe to s <1in. dtniii ptpnor btnid 188 

Dewribe how yim wiHitd iin-niiprt a load ncul pip9 U> 
au {nil pijio IM 

\V1tat dUtiui<.'(< wiitild yoii kiir]! tim centre of tho dip 
vt u U'ap tfiiu the (u'.-k Iri'^k-wurk to euit * vnlrv 
niamitt Si/o of rI>.U"I Oft. Hiuaiv 100,161 

Wonid yoa fli tho "cntrn of tlio tKipfom vHlvodowt 
oeatnlin a lit. eiomffr 190 

Wittt dlaUuxw would you fix the dip (if ■ trap tram 
the back wnll for a ]miu rionrtt ... 191 

Dmcrilie uiid iIIu*trBl« tho Btctkod of niarklnic out for 
« trap Mild •■•il pipo It> ihiiw th« cutlinif liiiii», tim 
o«t|^, ATiil iitxi for thi- Iwiiii or Imiiii'ii into the 
VMtictil will pijM'. Thi? liii'M niiiHl ho for O-tnip*, 
alMforbalf W-trap« 1 OX, 193 

Wlut idaa* ot trap would jnu tixin aplovpwIiCTv 
ivutilutlon coitld not bo obloinod to prrvont tho bad 
cfTivl of dphkniio ooUun ? 191 

Sj dinicnma and dcMoriptioii idiow dUconntotioD of a 
hatti waaU and avertowt i ulaa vaate of a hmtonr 
WMt« and arvrSo w dboliKgiii; iBbo or abnra i liMid ; 
■tiuw how Ui^ liMd down pipe idiauld diw-hur^ 
il-dr l»5, 19a 

How wiiiUd you vciiUlalc a okwot trap (uf any r.liuui i 118 

Show (womcthudi 11&, 19? 

Bhvw how the waterin a cidUnD mnjbAomf odBUtui- 
natcd with foul air bf the bad uraiigwnetit* of 
waaW pipe* ... , 108 

Wflut ia a dog-aaiad *af*f 1V9 

What width would you make a Irod M(t< tat a 
valvo diMel, and what lice ororfluw pipe wuiild you 
lU(otha«aflH (eimKif oloiwt «». by Aft. wiav)f .,. 199 



CloMta. 

Wlwt i* Um bMt mnat «t •UMtHbuting th^ walerorvT 

ihi.- oirf •«* af datat b*<iMt' ... irs 

WbM la a Shofp'i iwttmt bajriBf ITi 



whot t> a ralre cloaet i Qln) a tkxtah of tfaia riaMrf 

^cloeot ia,M 

How would y«u. teat a ralrr cloKt ? „ St 

Wbittian rMruJatuTvalro cliowcl!' „, ,.. „. U 

What is a e(>U<oIoBtB« valve iJawt P „, jn 

Deeuribe one of Jenamge' doMilM ... ,.. .. m 
Dmrrfbe a pan eloaot, and girn a aevriLioiin] dccftih td 

^Minio _. gg 

Name a few at thu principal poiDia lo kaep in rinr 

wheti giiiiKwatvrcloMiU 31^0 

What «i*p pipi. nod v«lrv would you iwe tn aopily a 

(lionet. tli« aiston beini; 5ft. aba** the lAiar^f 
What she pipe aitd valre wvnld jrou itae tu 
cloeel, Uie uiHtwn beintr »ft- atnro tliv ol(Mvt> . 
atato niie vf pipf" and ralree for supplriuff clo 
havlar the i^ittlcnui the fullowinfr bri);bu> ■bora 
ftrKir w( tbu oUkjU. w; Tfl.. I;ift., i&ft., 90(1. 

4(ifi.. 60ft.. :oft.. soft., oftfi.f _. a; 

State wliatyuu would dnif the above leactlw of pjfie 

weri iiicmuMKl in Inayth by taking tbeaMvalau^ 

of pipi-s boriion Cully, aauely, tlM> actual leaaitk «l 

plplni; to hcdiiiiblct] in oachoaa- 

Whut vUw of olotct would you une fur apnUlc iMnat 

doMt Mich a« ie gvQOfaUy vioited by tbtt niaglMr 

olaMof tnp-Toom paople _. W 

Deaoribo a latriiHi, and gWs a eketah 3H 

Deacribe a publio urinal, and ^To a akolob 304, «I7, IN, W 

Whatfaanradlffiirinsir _ _ ■! 

Whatiaa lippod luiiial^ „ _ 

Deecribe thtvo modce of fluHfalutr niniala 

One with wuite pmvenUT ciai<fni ... 

One with wuto pierent^ vtvk or i^e ,,. ... gH 

One wiirlrad with tnadle attanfMncBt HT 

Whatiatheffonenlhdghtfcn-AxinwaarlBalF „- M 
OoBuribc a Uratot7 and awing uriDaJ txHntduBd .. W 
Whut.airtheMlladepaelkiliit iinnalufronitheMtiaa! 3M 
Kuw would you diwolre tlu' udl? ur fur ilcpoaltal wk 

theindciaol a uKualV .,, .., fft.fl* 

What nr» thn RiMln poAnta to kocp in twv «Im« 

adeotiufr rtop-wwke for uk«el worit* ._ Jia 

Doauribe a fall way ^roiMd-lD plutratop oeek ID 

Duecribc n frround-ln plujr nntml way atop oo^ _. :)• 
Deecribc • plnx ttjuare way slup etick ... .„ _. HI 

D«>K«7b(i a doable nbuld'jwnecrvw down atop ceA„ HI 
Oeacribo an ordinary cnrew down Pj?1hiiriiBn> pailwii 

•tup conh with stafflBgr bMi and looae Take „ 111 

What luo the advantsgca of ibe ordisarjp aovw dial 

rawk (>vcT tho ordluary (^toond-in pattvn f^g «tt% 

fiir fixinir uud<r hi^li ptwaunif' 
Whatarv the lulfiuulauai ol the aidlnnry ipu^mI- 

atop cock <twr dm oraiiiaiy ernw dmm r«cb Im ' 

^wsawirework? 

Wnat ifl a dia^iragm pattern aorew dnarv efop wdkl 
Dnoribe a fuQ way imrew down Mop euek and te 

■drantafTBa undar high prasaira wnak f» i 

plnntMng 

Whitt is B acir rloeiag atop oookf 

Whatbia»tooto(wkP 

Whatiea stool nlrer 

W^at i» a rcgulabw doaet valta? 

DoKtibe tame otuaet valvoa hiTiiiirwini iMahiwilii 

re^nUato the deaucnt of iha rain to gh* 

tlwii _ 1U,1UJ 

"H"' " - *Tllnni[ rftniht i fi i iliiaaliiT .^ U] 

Whatiaan oilKgnUtor for cloadaF ... ~~ 

Daaetibe a diaphrafm claae4 ralva and 

point rhould be (fiuu<ded agyaal 

tbeao Tatve* , „, 

DeMriben (fwtif the canwa ^doae« vnlTMbwk^ m 
How would yon pnm or tnt tlia mOar avH* to a 
«l<Mtba«nF ^ ^^ _. er 




EXAMINATION QUEBTlONa 




•naa 

Ut^MTibo uitl irive a HkL-tcli of n elowt which vfll 
kHflWcr for thr- fiAUminK work: As \ olou) nwful 
oIiMst uid ■tutabLi: for ihrowinK <lawD slop* H^, 310 

I>evTibc nnd pivc ikctf-h of a NTvantft' d'wet fltt«d 

wil.h u vhUw HiiU ri.-^uljitor ... ... ... :ilB,31D 

D mu iba « •inipl* wntl aation oltMSt li'iO 

DcMcrilw door ootioi) r.Unot "i'ii 

DcMoribe • iMiU motion olonnt 3J2 

DoMriW two wntte preventer vulvm fur fixiu^ luidcr 
tlio M«t at » oloaot, first that knowu u the f tiling 

pUtonWnd 232 

Sacosd, that knownMUiciUnphrtit^ w&at« pre* 

Tauter 222 

Wbttt in a Wfnro ftnd nftcr fltish nlooet vbIvi; wnaUi 

nrwOTtcr ... 223, 247 

wtMt i» niowil bjr » virod cloKt? SM 

Oiv« a drkwinir uid doacriptioin of n oloaet lo wmk & 

aprinK bmrd ntvl ■pnajr vnlvr 224 

Oiva k drawing nf » idiltxtlnart rnuik 32A 

CKt* » drawmgr of nn upriKlit HiMrt criink ., ... 220 

Qin a drawing nl two f.rorikn wiml iw fmm ihi- Iirvnr 
of a pao cloect to the bnuk oraiik whjcli nctunhv the 
balJ Mvor wwfkin^ nlxivu ... ... ... ... 2SB 

Oivtt a drawing uf two (ti>[>]M>r wirn Eodk linka, linlCMl 

tO^othdrMin thpiionnl rnnnni^ IM. 230 

Vtaat Issrodantt slingrar n Hprinylxwnlf ... 2'iO 

What it a bntl ivvur, iind how !« ibc joint nf the 

Kipper wire bwii riiruie? 228 

What iDatcrial« wuutdyou \iae for lioppiT or »crvaiit«' 
«liMot wbvn Hitd at>ovo » 6oilin)f, in urdor to make 

noodOiojointiii' 227 

TVouId Ton fix a (ilowt withoat flxin^ n prpporiy con* 
ntmrtml trap bdow it f If m, why!- ... ... IfiS 

DoMTibo nnd )^Te drawint; a« to how you wnnld pre* 
para and fix a mtH pipe to r«««iT<t a •I«iiiLin)(i>' or 
othfir elowt, witli uiip anil iJowt ■» <ntp jiiisce, 
mMMureuicnt not to V |jkki>fi iiitii iv>iinid*nration. 
Also, atato and give sectioti of the ulntiet on a (wpa- 

rate piMe of paper 22', 228 

Uuw would you form a weeping P^V from a oloMt 

■nipply pipe UtRupply adiiwtufe trap 328 

How would yon clean a donot Lnuiiii wUcli la furred 

. with urine anunuiila, aXr 328 

■ Wltat ia Iho inftin point to ktirp in 7i«w whpn pn- 
Y vUing tkp flonliin^ amngHntnt of a floDet'f ... 229 
Otm a OMcriptian and an I'lcratioii irf u loud nerviee 
bos with niutd Talm Hud Iciid pipe nDldenil au. aud 

IB dBaoriptiun of inakitiif thv wuik! ... ... 32(1 
Uoikvut u pntttrn auitablotormitkiiiir tin.- ubow box Slil 
DMCTitM> Aiii] giw a dnwing' of a luuiid acrviou liox, 
and huwlt Ih made 130 

Wkat la a wM>i>ing afb>r-t1iub MtviM box^ 0(ve a 
diHwlJVT aad dnierliition : aim Ktate Iikw it in modu 230 

How would you disanlve tlic fur or wilix drptuib.)! iu 
the ptwa and oidiB of urinnln 

Oivv a wswing' and doaciription vf a nrand yuIw; 
«tat« what it ia uwd fur, niut vlint purt fiivl. g(Aa 
«MiI uf ontcT, aiid how ta put it in ordor 331 

Oivv a dm« iiig mid timuripLiun of a wrinif rolvo, and 
•tate what point* got out of (inler nnt, niul how to 
pntlkiD in order. Altnatntn thcndriuiUigrnfif lliia 
nlw DTcr tfao roond ralvc Sil 

Oire a drawing and deMvJptiim of a vhoa n\yv. 
Btttt* wlu.t part flrnt g«ta out o< ardor, and how to 
pnt it ri^fht whmout of order 331 

Stato what >» tliD lulTanta^ of the iihoo orar and 
ahovo that of tJio apring vslvr. and k1j» that <if tlw 
loaodTalro 231 

VHiMt iajwa ophiion upon tho qonlitiM of a apindlD 
Talr«f Stoto what an Ui« nnall but important 
poinla ta looli aftw wbon aaUeting and fixing than 332 



VMS 

Give dmwiiiin of n sliort ground in i^tadle vitn; iIm 
uf kinif ^>i)nil in .ipindli' vulre Mnwed forlmt 
pijK- -. »Uii o( otui for »!»t* 'ir iron I'i-^iinH. aW '^ 
ou^ will) IraUicrvd valm with fly i>ut and union ... 232 

"nikat is a d>t«Tii vu^rc vol! r 333 

Dmctibn and ^'ivi! a pUn nr nwitifin uf n Iwtn !ie'r\'loB 
UiK. tim Iwittom of which ia to bv mildMvd on In the 
bottom of II i-ttU'ni ... ,, ... iSi 

Qiyp a roimli dniirinK of n few warn' wiiat« pra- 
visntor*, otimD on tAC infervntia] dawi. and aomr 
poaitivd 

How would yuu nonntrt an ordinary Kinnd valru with 
ivrvicD halt nrrangraumta into a walor wiuli! pn.'- 
n^ilcr? Yon xliaU not nw nnythinir lint toUitt. 
Irtul. anr cxtm Hpiiidle vnlvennd iwiiiirrwirr. OivL- 
drawinif 

'niiot *\xp itir pipe wcvld you fix ou a aorvico box, tho 
down pipo bving IJia? 

DuuTibc t. J. Davita' aabmorgvd anotion waxte pni> 
Tinitintt valva, raramonly known a«th»"wa«to not" 
vnlvrmndpliyJ. T>-li>r4Sona 

l>i?ii(TiW r. J. Davion' •.iM'tJon valw working upon 
tiic prindploof th« bor'v furker 

DmaHIm' I*. J. Datifi*' diiiphriifiin lunl plitli- mitkrtr 
VJllvi«{ a£n> Tittciti* dvrns aui/ fujfyrA *hnj/rd ntci-trv and 

|ilal«a tn atifwm- fiD WKJttp preivnting valves 

DnuiribeaMnenngkHndafLfTflutliBititenivalvGa 34A. 3' 

DoKtibe a cloaot rulrp mule to work Id conJnnctioD 
with a eiphon and twrvtot! box whereby you caunut 
Kvt a IvM quantity of water than tlut iionl«iii«d 
williin the Iwix nt narh operation 33S, 317, 32i 

Wluit pfwrtaution ij" necewary ftw you to tak* whm 
filing tlie (lawn pine to the arm of tli« biiiin when 
worked 111 oonneoUoii with alpLon aTTanfroiiieailn P 348 

'What method do you know of Ut fliuh out h uliNiet 
trap without tho watfT huTing to paw thiuugh the 
<■!.««* hMiiiV 247, 348 

How would you ventilate tlie c^ntaimT of a pan 
closet? 248.350 

Deaetibe an Indiarablwr mns for tnaking joinU tu 
doaet baaliM. and the tnude <if maUng them guod 
to the pipe and am of th« ctoat-l bn^ ... ... 24S 

Dcaoiibc and give tketch of a cutcni well fur fixing 
cloaet Talrt* in 348 

Show how you Vauld fix • M>rvir« box in an ordinary 
load eiatem with ral««, air pipe^ ball tevwr, and 
wiling an complete 248 

Deaoilbv n cMDptmnd Invnr ball valtn 249 

Doacribe nn antumatio Dueling tank whieh may bn 
worked unce pur weak, twaoooor, and ono which will 
oUrt o( itavli when uic inlet water i« running at 
the amall Nt« of one «pot per minute 2S3, 264 

DLWuiibo imd illuatrate a plunger and cylinder wabir 
WBJilc pmvntlug ndvu 3S4 

What ia a riphom aotlon waatc pnyvenllng valve, tho 
valve of wnioh U aduatcd by P. J. Daviw' nyalum 
vf luiiti U1I or ' ' waale not ' ' piinciplm. and an mann* 
fautuKcd by J . T^lor and Sona f Oivu a akutcJi and 
gfOKTBl dmriptiou of rtuao lfi(. 

What ia a aingle autlon waale prevontlng cbtaro. the 
outlfit ralve of which ia not aolf-clnaliig. DoorifaA 
one with inperfwt hall vnlvv amDgDmanl, alao oaa 
with nititable b«il *alr« 

Doaoribo and give a iketch of a donhlo valve waata 
preventing oi^tara 

DoHvibe and illnetnto a double valve after fluih 
obtom, Tic, a d»t«ni frhich will giw <mi flwdt 
whan tho wiro ia puDad, and ancthor when H la lot 

go Mi.sea 

Doaorib« aOuoAt and (AinniM'.doDble watto preraBtisg 
ci«t«TiiB; giro atctioo, plan and fllovalioQ Wi 
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How vtMtld 7«ii fix a wuttt M ^ymUng eUera en 
bnaknta, tha cloaKi bnin^ic oiUy Sft. Gn. in helritt P 
Would ^nu fix itM hip up a|nin*t raiting i If to, 
to what oiiviuitAKQ, iitirj whnt wil! In; thu diit- 

Aaawor : Thu cutcra Lcin^ kept ap will girv 
snore fOTOO to tic wot«r supply to btunn, whiuh, far 
■a iniiUI n hinAlit, in bBportaut. The diMdvaatA^ 
i> Unit tliii t^istf^ni iniMt bii tMluiiidtiwn famjHiiriiiif 
UiQ hal) viilvoM, &!■.. wiiim rtqidnd. 

What ill Commati'ii hijfh ptTwnir« nir ohumWr wiute 
pTQVcmtnr wrrirr U>K antl valve ^ M6 

Dnwribo KluliriTciiitkotchgf nwutopnraitorMrrioo 
box for fixio^ in ciitcnw SOS 

'Whut U a planflitr And nphoti wiuitn prorentcrP Givo 
n akcbth and OMiMiptioii ... ... 260 

What isi A traujch or iilioot wnittc pfflrrRterf '2(IT 

WliAt is mcnat by rmnpontid niptionn nrtinir na wntcr 
nLxotf 207 

WtiT dov* IUA am boaomo bwscd wbou flxod umh 
wslli? 267 

Huw wtiuld yon fix nnd proteot ■ hot wiitor pipf if it 
pAMMid thranfrhnfArd, orothor«xpo<inl prHcraf ... 307 

How would yon nrotoca « pipe AfnunNt fnwtf .,, 2n7 

"WTiut i» mtautt ty ad iiir wnt«r wAflr pnwpnur, 
nnd BUtomntMi tlmidag tonkr {!'. J. I>avm»' 
ittventioti) 2CR, 3«fi 

De<Knb« whAl i* a waaIa chpr.lcing Ijox without va]vo« 
for u-untii ]imrpntiiifr piirpown ... ... S>t4 

i VhAt in n iiLufflfl for tlio opout of n bnll oock at ImII 

TOlro? 264 

WIiaI nra tb« nilw rrtAliuif to tlie mmuiuubooUou 
plpo Mt forth in th« Wator OoukpoiuM' Act of ISTl 370 

Wnat i> mnnut by a oommuiUCAtioa fipi iirhm 
xpaaldnp of wnWr rompAoies' ni)«« ? 970 

What Khnnld u jin,. jui., lin., I^in. Irad mnJn piim 
wnitib per yard to be aocordlng to tbe Metn>pouA 
WbUt Artof IS7U 37P 

WliMi fitttiix new watur plpoit to a row of viIIaa, 
undrrtliaWAMr Xf-in iiuiy you fit lli9C<umuiiiiii«4ition 
pipn to mipply more thuu ««<• hoiuia Arilhout Ui« 
Ninntinn nl tho wslor oompiiny ? ... 370 

What i»» wTow femilo? 370 

WhAt matorial miut th« ciUmal pipe be for supply* 
injC nnU-r undiT tht> Ui^uopalln Vi atis Art of Itt* 1 P 

What ilvptli would you luy u kad piuv luto tho 
|[njiiail lo Im uiit of th* way ui fnint ■nil ti» t^ouiply 
with thnnUMofthoWAtfirAntof 1871? 372 

What is tho bo«t tdtid of stof cook for m^n pJ|)M 
wheiv thv frJrtioD of water u l« be reduced na riiioIl 
nAOODTOTiipnif 210, ail, -212,371 

Uow would you ARAu^ ihu wMie pifc of » cJAtain t 371 

WKaI uwluntBAJttBlluwod iwujnUu); tu th«WstaiAot 
oflH-l 371 

How wmild you urangu draw oS p^Wa to mippty 
•inks t Stnla sIsm uf uipt'n and eiam of oookii for 
li«adA of wAtar from en. lo 100ft 371,924 

V\M nhwa of oucka mny you iwe in conueollm wldi 
•taad poat to Iw Ln mmiunnity with the WaUt Aot 
ofl871f 372 

Bbw vonld JOB Aupplj a boiler, wAt«r cloaet, or 
vjtmkl with oompuiW' wntdr Baeordiatf to thn Aot 
afl871f 272 

How niMt A waUt dawt «nd aLki a iiriiitti b« rappliud 
wilh water aoMnduig t" Ihi: Wnttn- Act of 18Tlf ... 3T2 

How At« the wAsto pip«* to be conitmotod to bntha, 
A»d nAy you hATo Aa o*«rflow pip« from a bAth 
AooomUng to the Wntor Af<t of ISTI> i'.i 

Cuk ym aeeocdlnir to the WaIo- Aot of 1871 Alter 
WAttrtctlnga wiiJiuul jftnn|f tho wAtor rompony 
tM¥»lhanotf in 

"WiMi »iw ovtrflow pyw wwtld you &x to a osteoi 
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hMoAog m lin. inaia pipoy Aoid haviDg A bcid el 
«aMrlO0ft.,thownitto|Mi>AtobeBxedwttliaatbBr n 
An WBtar OompAuitw compollnd ta glra a eooMM 
■nipply of water; if ao, undpr whAt c on di t i o nn? tn,lK. 

Jin water oompaiuoa cwpdleJ to aopply wAtH- tm 

da«nMtio pnrpoMa:, if eOiULdcr whAt aondHtoa*TfTt,lM 
CUi mAnufiKtiircr* domAud a onpplT of wnter fr^ 

water eotripuntw : if «>, uadtr wnnt r — Irieb odAf V4 
Hut wi>uld you oumpul the wAt*r oampanr of jtmr 

di>tri<:t to fix A Aid phig noar your laammitorj f. . Ill 
Ciui houw ownon oompcl inia cwopimina to ky 

down A coaunimicAtMn pipe to hooaea of lisutal 

TAltio; and can tho boiufjvildor p^uvbaao ateh 

pipea nfUrwardNf ... ... tli 

Hnvo tho inhAbitontM of pmpor^ power to biy 

pipm to dwalltni: houMn fnm water oompanii^ 

pipoa; if ao, andarwkat nwtrictiaBaP ... - t!i 

Oui proprioton of aerrioo pipea ratiura Mne fro* 

wator oompAoioa' owintf ... ... ... ,- Vk 

Con A hoiMO owner bveak op the «li>oot or roAd for tha 

pnipowM of Inying pipaa : if an, nsdcr wlut ■•• 

AtriotiflDaf 191 

Oon tha WAtar oomiiany compel a oanamaar to pro 

vido dateroAga F ... VI 

Can n Mmaunur bo wmpoLIrd to twpAir r Jitonii Mid 

fittingw; if co, undor wbAl olaDaaa of iba W«ttr 

compiuiiM' Wat4V Aot*? ... ... 01 

Unv wntor oompaniM repair cialenu or fiuiaga $a^ 

rAArKOOWDflM with die OMtatlwavof^ ... Ill, SH 
Cnn water warka' aomnta cotiir pnmiaea to ik»M( ; 

if M, At what timn F ITC W 

Uow an wAt«r DOmpanio*' nAaa adiuvtod, and W 

whomaotUadf K* 

How may you diaoonlimia th» tua of wator ararto' 

water ao aa to bo legally mnniit Iran «atc» nim 

from tha tinM of the diBooidiiiuanoa f 
Bow oaa you obtoiu a copy of aujr SpecUl &ol W 

lou^g to A wator oompAsy ? ... .. ... 

WluLt ftr«i tho I'nrliiuiiralAry pronnoiM for a novataftl 

ini|>ply of water iindnr tho wal4r work*' tul«t t .. 9T> 
Should mt«i- nompaniee kpop nupn of th«r P^m* ; If 

ao, can the pablio have aceaaa to than from tua to 

timo by pcnona intcTMtod in the aama r J7I 

Suppon you roquira pnrtiotilan ot diatriol 



niAi&e, bow eau you hwallyoUAia mohf 
Uow would rou proooad to onfoMa tha ftvniou <d 

anji Hilt lit r«i1i il iiihiliim III ■■!■■ miiijiiMiair fTI 

Can paiiah officen with oooaenl of vewOr nquln a 

iMiuaa owner to prooun a ptopw anfiply of 

torany hoiiaa tM. 

Oan a penpoD domand a aopply <4 water fnv a 

company for a hovaa. curriofcci and aauh Uba 

pnTpcMra." ., .„ 

How cnn yoa domand a mtpply at wnl«r by aiilur 
WhAt powi>n liAT« the water emnpany to ml aC 

water fmrn pramiMa F _ 

Are there an^ poialtlea for camiaIud or aUiiraiina «t 

water fittugi without notice wLcai mfflBmi Vt 

WAtor ooiDpaueat' 

Can you danand a nrply of watv tnm 

oompAt^ea on SnndayaV 

(^ a wator ccaapany eitfoit« a wmatant anpfdy 

their coiuuiDsra^ ... _ 91 

What an; tho prorUooa of wain- nowipaajaa hr 

aupplyijjg coutIa and pawura with water ^ . 9* 

Mat water ootnpnniM naakft proriAtou fur umiiUIIm 

tlieii- wator supply ; if ao, mder wluu ririnaHMif S 
Uow are water oompaniee' mlea made law f ... __ ■> 
Wht-n ttis WAtrr Attluga an not in n — niaiiir «tt 

water companica' rulea. (aa tlw aald fltllnca ha 

caUitd A Buiaaauci aadowarba— ifawalltawwl " 



VMM 

Is Um ineomiBg tonut liKbla far thu pavrnont 
nf hMit'Titnr rati imlmi hn ■ip'tw Tfi \\ r ... 385 

DralnnSe. 

Can vmti7 or tucal bounl* iii certain am* comp*! 

haiuc owacn h> dmin into Kiw^ra i* ... 2S6 

Mur ■ row of hmuoa be dniuod with ono tnoin drain 

pipe into ft »cwcr i" If •w, under whut proriwaiu f 2S7 
lla^ • haiuM be built vithic a town without drninaiTO 

uid waliTrdoMbf i87, 2B8 

B<rfurii ImtiiatimH tu i>pv)i Kitiutid for InyinK drniiiM 

•nd pipfo in iuKtriut luvin^ vontrr ur local txjnrij, 

■Tc jna ixnnpcllc«l \tt \aAf^ pliui luiil ffirr notinai 

tbenofi' 387 

OoD k iMuatt ownor olaiiu to drain inbi newrrB unJor 

tha Mstiopolibui Bannl ur utr vuitry ut ilintriot 

b«rff as? 

H»va the HctiTOpalitsu Honrd or v<fl>lrr nr di*triot 
boftrd pawBT tu bnuif'li haunc dminn inin tltc vewer 

ki the cxpaiac of ths kfUM on-ncia 'r 2S7 

Con KTMtiTor diatrict biuird utrroo witb Itoiiao owti«r 
t« nutlu botun dntiiu at ibo cspMU« of Ui* hoiuc 

owiwrf 2%% 

Oiti natnoK Anddiitfiot boarda uithoriw inqMotioD 

(^ bouwdnin, pririM, MndoratpoolaP Si^tt 

Ani tbttv KOj pRoialtim for oltaiatc nr muliinic now 
dnina which mn wA in rtiici Bcoordoa^ wiih th« 

TMtrif*' oTbo&rdof work«' ruliuV 288 

In cft** of an offoiuivo ditch, drain, and inrJi like, 

at would you du tu ipii ttui aamo nwtifini ? ... 281t 

'JtouM awiwni bo iitada to knap nturla iiod 

^_ J praperij paTcd and drained f II hi, vlint 

the proper laHhod for cnfarainK Uiom to do n F 3M 

Bi^VOMt jou art makinjt • new drain aud tliv opvniug 

ID the rood \i not (mod in during tho night timo, 

what pniTiuiitM ■!« naqoMMiy to ba nudo aoeordisff 

to Ai-t af I'lU-liuntiDtf 290 

Wbat if- n drnin witliin the moanuiK of tlie Act of 

Farlioment ^ 294 

Mual notice be ^I'vn to Tostiy ur local board bcfoiv 

branching dnuiu intanowamf 201 

Cut oMtpool* bo nood within thr diHtriol of thn 
HatiopoliM Cor dnuiinin ; if mx. undnr what mm- 

diOsnmf 

. What providoui on iimi»aij[ for opening a nowoow 

bauwialbcMetivpoliiiF 292 

What provisona on noncwaiy bofon a now *ltiuKbt«r- 

house COD bo opened f 302 

What IK a ntdmuiw t 209 

What kind of trap wuuld fuu fix for a stable (tail ? 

Oiraokotch 813 

Oivc plan of how jrou would drain n oUUc with fonr 

■Ulla aad «ne looM box 313 

WhMt kind of channel or conduit ^ttwing would yon 

naatiwidabloataUal' Uin ifaKdl 311 

WhntoloiBuf paMnnmL wuuhljuu uaofarMahltMF... 315 
Bow wniild ynu lupply a atsblB Mull whh watorF ... 310 
I Bow would jon aupplj the aUihIo with water, the t<v 

lobooppmitw the nedaol ibchonnaf 317 

What M ■ ooadunan'a mU walw-mipplyiug brwihf... 317 
I J>«Mirib« tlia boat elaM of gaUj grating jita koow for 

(Mrriaga wa«hin|r table 317 

ibo mm* ktnii nf qiiitOc watar-hMting amuigv- 
Bt, fliiitabla for h«aliiif{ frun a pint to a gallon S1T.318 
would you drain a cow vhcdP Q'vrv akclch 

jhcdaof tow«i and Uiaauicl with ini^*--- 319 
i ahonld bo th« aijce of a i<ow hoivw for fivo ogvaf 311} 
'Haw ahouldacowhouac or«t&bleb« viintilalMl? ... 310 
What rulM> or Acta of Parlianont ai« thor* with 
rvqMctto tho watetiupply to a<»wal)odF... ... 320 
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What i« tho boat Bcaaa of nroranting the dralna 
buL'onilTi^ blockad up in oowiwuda? 

Sluutthti-r IiouMi droinago. Mow in tlin bluid diopoivd 
of? Tn it allowed to now away into tho •cwct!' 

^Vbat kiod of pamg is vsod in alaugfator hoiuoa F ... 

The woahinff tran uauallv haT« waalma and ploga 
for ffowtinatta tLo onda of tfao waala fupM^ but what 
it) reconunonaad hy lb. F. J. Davloa Mpnuiall; for 
alaugfalor banae workf 

Suppnu) jron am aiikod to vcntilnto a Rtabk 16ft. 
aqn&rc. what *iin rmtilntinfT pipe would pMk uac 
HMCT ordinary awmnatapooa f 320,321 

How many lie. ptpa* ato equal to ono 3Uu. pipe in 

area* ,. 

Tbin ia a iiumliun which 1 fmiuuntly givo to 
yuung plunibnrii, and 1 cuui uifcly aay that ms out 
every oi|{ht. if onawoivd diroct. wUl nauna wimgly: 
the anawBT iMUolly ». two lin. pipoa must aqoal ana 
'2iii. The bc»t method to illuatnta tho antnrer ia la 
draw a piixt liu- nquaro, than a pipo 2in. K)iiaiVi 
and dividu Uia Jin. in two porta, thua, 
thia iUimtrnUw thu niuiwer. 
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Doooribe how you would ventiUte a Ktable, and also a 
suiokinif room, iiu'h I5fi. n^uAre, llie alablo b> 1« 
vontilatod with a tHiiuiwt in tlitt onilins; the ■tanking' 
roum to havo tbo out^ to go into the chimuciy. 
Givu drawinga obowinic the ppoii in cM)h caoe 

What ia a Sheridan'* Praiciplo Ventilator, and wfacro 
iaitUMd? ,-. 

What b an Amott'a Vcnlilutor. and how i» It uimmI!'... 

Whnt i> Ihn bMt Binthod of i.t<>]>j>ing a drain pip» for 
t4utinfr tbpROundnMa of drain* .^ 

If you wcro dminiii^ into aocMpool haring^ an over- 
flow, axiald you &x your inloC pipe abovo the 101*01 
of tlM ovorflow. or how f 

What mmna du yon know whervhy you oanli Icll 
whonacooqwoliafuUwithMtt looking F 

What lUe akouU a oeat^ool be for a aU-nmnwd hooao 
aoootding to P. J. DaTioa* work F 

Dcaoribe tho beat method vi flxiue iron aod pipca, 
l^re olaaa of Iroa pJpe^ elaas of joiiit. and bow you 
would mipport the oame; alao aivo aketcb of aaBW 
with one Mnd at bottoni, one wigth, on* Mt-off, 
one more length, one bniuih. and ana mora longth 

What ia tho beat method of loakinir a toad trap good 
to a oaat iron aaU pipe, the (np to be an ordtnarr 
tdoHt lead o-tnp. and the iron pipe to bo •tonl 
atnet wstef pipe of tho adinan' pattern, bat 
running vertauUy up tho nde of a naoM, and bom 
top to bottom f 

What in paitiL'uIar muiit you guard aguinrt when 
flsing inm fur imtilat«ia pipoai' 

^\^iBt muiit you ipianl auainat when ftxlutt fmh air 
iiilelji bnud« the eviU of back dtaagblA, and in 
DfdcT lliat they oannot get out td order i 

Suppooe you hare ou the aooond floor one lavatary 
barfn, oite bath, au« bouaemaid'a aiak, and a hopper 
head on the ftrel floor, would yoa toko all Uieae 
waate* iaio lh« bonperhood, nr would yoa nanry oii^ 
of ibMf down to the gully tnp f If ao, whieh pipe T 

A waata and overflow pipe frcm a lavatory baoin on 
tliM floor laakaa a gulling note when aiBptying. 
What ia tho cnuaoP 

What At» waate pipe b neoeaaaiw (aeoacdlng ta P. J. 
Davioa' Standard PnotiDal Prumblng) for a bath 
waatewhoeo toll UtwcJve feet F 



390 

321 
321 

323 



333 
328 



823 



394 



324 
U4 



326 



39A 



3SS 



33a 



Writ« out fi f»w np^ifleat.inna fnr the (tralnasv of a 
itUTn. n innn»iiiii. n villn. ol'nm'. nnil •tnlilc, to 
ir liuio c»''-»vnt<n', pipe Inycr, inniii tr«p, ilniin imA 
«>Upi)K>n-iiti]aci"n(foT U}wiidi^iuig«, olMforvcM- 
poul wnrk), mnhx, g:iiIl3rtr*iMi,l«*d wmI pipo*, tmna, 
olomhi, cUtomK. wiurtoii. batiii, waih huRin*, UtLtutiy 
SUpplioH of iriiUir, btillnr'* jiantO' dnkit, wnatp [irv 
vRnfrv, Hill], in fict, mKiij th« whole of thd wiimry 
trark NiiinMiifortluiWoiD'nietiticnodjiliuxM. S»y 
the iiuuiiU(>n t4 hftvo lOO nraau ; fum for 30 oaw», 
50 piHTi!, SO hone*: ui<t b 30-roam«Ni houac. having 
pomp waIat Mnd cIomiU mi jgrrattnil and «)«> nn flnA 
m>or, oach ttuJUling to bava ita own npocilicn* 
tion ... 322 tu nT 

Wfanl wi II kill tJic »cctH of »il of p^ppcTcniut !■ 

Oil jinxn 173 ytni nrc wld tioir to tost a drain with 
chciaicalu, &c., ftnd m oil nf poppontunt i» llkrij tu 
booomo Uio uliclo of use, it itmy bo well fur v«ii to 
loiuw wfaRt will nountjinnt tho Kintit 'if thi> uninn : 
{ihlorido (if limn will nnKWrr yinir piirpiMr. whinh 
nuiy he mixptl with wotpr. nnil thixiu-n dumi Uie 
pip? or other wine. 

fFor tamiutry nwiri Kr nrxt Val.J 



L«ad Light Glazing. 

GItq iiik»l^uo4do«criptinnof thcinodioitof ritarlin); 
■ •qiuitt load light, iihawiait oni^ aide and end eiilmo 
aot : alMD two ruwH nf aquAnui or with lowls ... iVS 

What in n lodkin <>r bidiiViii f 203 

What i« > H>tt)nK kliifr? 281 

Ilnw if windiiw Irud iiuidrF ,. ,,, 31 

Give a cTotm KOtion of n pinw vt window IvmI »U»it 

full MIX SM 

What in a fiiBiui cnttliiff gatt{re f GIrednwing ... aOA 

Huw iLN^ linuiU or tiet put on r 

SupfKiMt jour llffhl to K Sin. Mhaii and nHmiw fur tlie 

uiKiiiiijr, how would yon get ovlt lliu difllculty f ... 297 

Bow wuuldjimcioaeut K lead light f 2SS 

Suppi>w> Totir li-tui liicht to he nad* too luixv for tli« 

oponinfir, how wniild ynii gvt nnr the diffloally 'f .. . 397 
Whiit mlea »«■ thoTp to hp ohx^cod in the working of 

the lead work in lead liifht )rl<ulny to ih to make a 

goodfinlahr 298 

Wbkdi ara the tlinw fundnmciitiil coIquih U!>ud lu 

«iK.iniAiflu»9 .^ 303 

Whnt in t>»t RWtal gUas.' 990 

WhntiiifliuihmlglBiui? 299 

Cna cjithndnd, or tho nnigli kind of g\aim hr nude to 

liny tJiftdr? , 389 

Whntpvoidiurity is thorn ttbout .Ivcnturinck'liiH? ... 300 
Strike out ■ true loxcn)^ iwMiTdiii); to 1'. J. VhvW 

■yit«m Ma 



J)n yoit know urrthing of Otmnetrf f K ■■• 
oiit tw'i <ir thnw Kconutrical patlomH for i iliHiilhg 
■•■ail lislit iitaitinKin shup windawB - W 

rintly, -Irikv nut ■ fMkUon nhowisig • mu^n willil 
a luiu^iiKO 

8«wv)ndly,'iitri)w> out tt palten ahcfwioir ■ •^nam mi 
nnia dragn, which la done by alrikinx ■ nt^ 
about » •qiinrc ; nrit ntrike a M uarv atwiit • onlt 
For li:iinK tht; Icuds dividv tbe ItUMT "4*>*'* ^ 
dtswiit^ liae* fxwiu t"jrou tu •••■mer. add diTi*t 4« 
eidM in halvcM. Thi> gUaa fur th# otnte to b* la 
four pifiM* ... ... ... — 

Strikn out a dodgn with ofiv niiillatnkl trtaa«lr 
within a rirpls, ako with an uiuUabiral triaairk 
without n cin-lr. wliidi ia douo hy Srai atrfkliif w» 
drvtlir, thrn Klrikt- imijMcribed aqnlUtaral triaayh 
within lh<J tirvlc. Ftom tlM point* «J As w- 
wribcd triwigl* a« <ifflitr««, ind with thp w£w 
of tliD ridwi, atrike not oultln^ MM'h othor, fiiai 
wliirh ilniw ritfht Uitei* onllfu^ the poiat* of da 
trintifrl<\ whidii will fomi a Ulangto abutn dv 
frivm rimlc. and outnplctc the Afmn 

Stiikc n delist! for a Itiad lij{ht window, thm dm <d 
wliii'h io Ift. fin. by Ift. On. Nothmg >"* t^ 
(uifnilnr pnnen ara toM lued !■ thit light _.. 

Strike out It divifpi for a lead Bgbt window 1(L Urn, 
by If u -lin. . the panea on th« Inidda wocfc to h> W 
tli« diamond patteni, Imt sot necenuUy traiv ik 
cKti^mo] pniinla be tiMtutlM 

Strike out a Uad-ligbl wiaoow havias baxagooal 
l>UDO« for the Ixmv put of tlia work 

Muhr- up the 0Kt«mal parU of tha U^ Flg.M^ 
with nuilnble parta of the hoxamBal nwwa 

Mukr- n drnwing of « momctiJoMl tinS^a lot ImJ- 
lixht, E>hovri»); L>Ter]rIaiDt aad lead; t)Kdni)pla 
be «i|npo»vil >j>f n'^t litin< and currc* wjth • cWcU 
in the oontiv. Ilip pitiiiui lii t» i>f rt^pxlsT iJiap* 

Set out A quarry light nirruUr top window, «l»e tfl 
lilt, by Ift, loin., without a bard«r (whk-h may I* 
added ,1 . I re<iuiic S pmioa fnnn tfaa apes uf th* anh 
to tlu! iHittum uf window, and 6 paiiea wUe : vW 
will bu ilie Auu «f tb» paoMi mm alluwiar hm 
llieleod-J -. m 

Bet out a rhurcih window having dtaBiond paM» vU 
omairiental top ... ... Ml 

Give A few examplea of frKworii and bonlaa .„ Mt 

Show a laid li^ht ftcnwn ... .., ... .. M 

Show a Imd tight window btfod 

Showawindowalawd with trapcaoJdal-ahapcdpaaM 

Sliow •one MaaU eoniw pitinfM 

Shew a low otamplaa of omammCal f re f Mb bad- 
ligtit Rlaiing 

Show a mnnotrical aiid omaraontal fivL«<irk wiodn*. 
one with round lop* aad one with mjiiatit tiip wiii 
bwdcm 



OF BRIDGES. 
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As connected with the use of concrete during late years 
in the foundations of bridges, Mr. Feter Semple, archi- 
tect of a bridge over the Lifiey at Dublin, seems entitled 
to coiLsiderable credit, if not for the re-inventiou of tliis 
substance, at least for setting tlie example of using it on 
an extensive scale. 

This author gives a design, which bears a precise re- 
semblance to the form of encaissement above described. 
In a river six feet deep, for example, he proposes to 
drive sheeting piles, about ten feet in length, to a depth 
of four feet into the ground all round the site of each 
pier, and to fill the space or coffer thus fonned with a 
bed of concrete, six feet in depth. 

Tlie top of the concrete being level with the surface 
of summer low water mark, he proposes thereupon to 
commence the masonry, and carry it up to springing 
height clear of the water. 

Before concluding this brief glance at tlie practice of 
the ancients, it may be necessary to notice, that on 
examining the foundations of old bridgett, jjarticularly in 
this country, they are all found to be extremely nxassive, 
and the piers were even carried up above water, of a 
thickness quite inconmiensurate with the necessity of the 
case. On inspecting the masonry of their foundations, 
however, it is found that no very great attention has 
been paid to the regularity of courses, or to the per- 
fection of beds and joints. Some of the strongest 
specimens of ancient masonry existing in tins country 
consist of a kind of building little suiwrior to rubble 
walling, with this most important r|uaHfication, that the 
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HU'rCHESON BRIDGE OVER THE CLYDE 
AT GLASGOW. 

BY UlTHENCB HILU Sn.. UUB., 

flBAMBai.tAlV ftr MVTOIIX«OM'a NOnriTAL. 

MoBT of oiir readers arc aware that among tlie riven; 
of Scotland the Clyde ranks next in importance to the 
Tay, which discharges more water than any other British 
river, and that Glasgow, to which the Clyde gives such 
great commercial importance, stands highest in Uic scale 
of population among the cities of Scotland. 

Prior to the year 1772, when tlie Uroomielaw Bridge 
was opened, the thoroughfare across the river at Glas- 
gow was confined to the narrow bridge ojtposite Stock- 
well Street, built by William Rae, bishop of Glasgow, 
in \^b, which, afler the Reformation, became the 
property of the corporation of that city.' Tliis, like 
almost all ancient bridges, was incommodiously narrow. 



' The Moitit of the old bridge, and by irhicb in eonio forgctfnlncu of 
the circuinitanrrs the Uurtvt'S have rcceaUy daigiiBtcd the new bridge 
at Junuucn Stnet. is "'Die Briil^ of Glasgow ;" tlic lint Act uf 
Pkrfiaiiictit, 33 Geo. It., tor hwl^ag the new bridge, cxprcsaijr 
nanmting the drrumBtAnnt uf llic Sluckwell Brit^ beiitg lu odhKl. 

H 
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HUTCH ESON BRIDGE. 



and its roadway steep, ft Itas, liowever, undergone 
sereral alterations by which its breadth has been ex- 
tended and its approaclies greatly improved, t'rom the 
imperfect state of the navigation between Greenock and 
Glasgow, and the rising iniportaace of Paisley, the 
traffic between these places along the old bridge b<K:anie 
so very inconvenient that the new bridge at the Broomie- 
law was found indispensable. But this bridge has in 
its turn become too narrow for its traffic, and hat> been 
removed and rebuilt in a much more spacious and 
elegant style. Between tliese two stone bridges a limber 
bridge was erected in the year 1831, agreeably to pi 
by Mr. Stevenson, engineer for Hutcheson Bridge, in 
style accommodated to tite Hat nature of the banks, and 
with a level roadwuy. Higher up the river we have 
the recent erection called the " Hutcheson Bridge," 
situated immediately above the Court Houses, fomung 
a direct entree lo the city from Ayrslure. 

Hutcheson Bridge is so called from two brothens,' 
George and Thomas Hutcheson, of Lambhill, the elder 
of whom died in 1(J40, and the younger in lG-11. leaving 
large sums to endow an Hospital for the reUef of the 
aged and infirm, and also for the education of j'outh. 
Tlie magistrates and clergy of Glasgow were appointed 
trustees, and inatnictcd by the donors to lay nut the 
money " upon the iM-st and chea]>etit araiite lands that 
can be got near this burgh." In pursuance of Ihu 
mandate the trustees purcliased the half of the bnrony 
vf Gorbttls, which is now, perhajK, among tlie moel 
im]K)rtsQt ap|)cuda^ of the city uf Gbsguw. 
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Lockf. I.dncutei. ft Co., Si. PwinXhAmbm, 
Catnht»,E.C,uulBflda*.n>vi M III wait, K. 

Miles. John RidMrt. tLl!ti1e«tid.fM>l. K. 
MilllM'O". T. A. irCa.. If, Bb1uit<>c»U. 

wMioDi, E.C. 
MMt«. Cetrft WJUuun, ija. Uidenlull- 

uract, R.C 
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him A Maiidct, for boBwocd and othv ruin, 
, Old CumiHMi'wrvai, W. 
jM> Broihm. 11, Btllitn'iqnan, Lcndon, 

E.C, (ovlt, and air-lisht aianliAtH, aWfor 

l«|iroi I <l tarn doacii. ^-t aiScniacnieni 
Haraci. AuBiin. f<r tuiv^in^ Mnt1j.rytrork, 

UaalhActd, tjul Uultxy. Purity. 
Ban n A Sam. Hce mcrchaflU. ChrUlophct 

worlo, Qwfltoii'atml, Kiuim-rwd. 
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Ma4sii>, LoodoQ. 
Baud, ttaiit * HallyM. >i. N(«<»iIl*4Htcl, 

Sirandj o«* load iiiiapk and voKca do^l*. 
Bacli. W.. C.B., Fmsm Aieni, >». Cannon- 

•tml, E.C. 
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do*« If*, ti. Smiih»iirk.«mf , !t.lL 
BkUa. S. II. ft Co., fgr >ti1p)iurH: add, 6, 

LiRu->tr«|.uiuan. Uinikfli. 
Blakv, John, for bnl naka of hydraulic ratnt, 

0<lani.ttrtMwarki, Aocruvica. Sccadfcr- 

liiciBeni. 
Boldial A Sooi. cvny doctitilian of had and 
. TCro, tf. South MolMi>.Wrt«l, OHtwd. 
, LODdon. S«tadvtni*MM», 
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Drlgliion. 
Boyb ft Co.'< noiiiiaion and mvli, a«. 

H«|}>om Vudud. I.ondan, and 110. B«(h- 

•>>ll«ir*i(, GtMpn. Sa adrialiciiunt. 
Ilnby ft Co.'* rUMnind inn lank* : abo 
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ford, S.E. Sea ad^crti^vmtri. 
Uiuk, G. t1., (01 pluaibm' loali. lei, Edaa. 

..rT-nwd, W. 
Iluihia. W. P.. II. Renfrew ■•li«i. CImko*. 

vtntiUion, <DvU. and BncNan't otlebratcd 

main iltKin ii1l|l St« odrenncnivni. 
Buic^^^paicAEiru govtmor. Otilhain. Lann_ 
Calxfi, (vi iicMi and olhet lamps >4. Gnat 

WllMn-tiTHI. Lnda. 
CarUT, icu mttrr maka, rlj, Vi<W»Ia."'»«l , 

Undon, S.W. 
OiauartoD, lead pipe praxv, llndg* vharf, 

CalcdooiaD-nBil Ideidan. 
CSiadi, LsckcU ft Co.. (or wioiiav lead, tir, 

Nonoa Falutc, Landon. 
Clark, iheM lead mlUa and lead pipe prom 

Marlbsnash whaif, Ha«iiKnin»)L 



I Of ft Son, te ttM Imperial pnctblo faaih 
I kiMhan and UiiWb p«ilry >ink>, Wwttay 

neat Laadt. 
I Connolly. Htnry, laiakat a) ttia wacial talva 

doMi, ii. HampBtaBd.raBd, ti.Vi. 
Cotlon A Jofcnioa. loel, bW |i>|i«. and laai|> 

Bukcrt. >j> Gra/iatMmM, SotiOk Londeti, 
Cnic ft Col. fn Buihan'i itaph HJU-haad, 

Kflniat'iock, Scotland. Sn adTarilMHiani. 
Crauirh ft Jan, for chaip cultnii, mtla 

iroushsftt., natoon-tl., UntlioUK LMidM 
lia«lo>. I*. J..ctttificawd teacher efplmnUns, 

TonHlliiiB water, fM, and drauifc tttglBcei, 

iS, Eartxaun-rdad, Ktodaston, W. 
Deacon, I. ft W., W«t englacs and pcvier. 

««■ II«llawar4oad. 
Itacim. THomai ft %m. anolu wdl •». 

giinMrt, UaWi, and t'«e*n, nflirsetontfot 

Ki anil ■awnieefca. 104, AaDt paoiiMiad, 
iBflon, Londan, It. 
DootTa, R., oonita<t«t IW cai. «atcT, ood 
■cuTiiiye work*, aba Dtlaiuui well *4n1uf aatd 
koeei, ■•,C«lta»Mnaca,liliocn>i,LoadiJB, 
DMiltea, to- cafthenvaia oMuary appUiac*, 
Lanbclb hUniM, Lmdoa. 
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become intereMing as matters of hislon', and 
atly valuablt; to (he cn^onecr. A question 
arose between the contracting parties as to vcbo woe 
to be the lowra in the business. The contractor }ad 
lost the laUiur of at IcaHt two years, and the trastca 
had by thttt lime advanced the sum of £4,000 oa 
account of the works. It was alleged, on t})e part of 
the cofitmetor, that the magistrates, as tnuteca, had 
refused or delayed the erection of a retaining wall, 
connected with the abutment of the bridge on the citj 
side, and the tttability of the bridge was said to ban 
been endangered by a large quantity of rubbish, im* 
properiy deposited at the northern abutment, 
question as to the cause of the damaf^ nras nt len^h 
submitted to the late einiiient Mr. Hennic, engineer, 
and the late Mr. Wilson, architect, ivho reported on 
tlie subject, and the contractor was ultimately rvlietrd 
irom liitt obUgations on refunding the sums which had 
been advanced him, without interest. 

After this accident nothing further was done t( 
the erection of Hutcheson Bridge for about twcnt^'-three 
years. But the increasing inconvenience to the tanda 
Hutcheson Hospital, and the public generally, liarin^ 
been brought under the notice of the tnisteex for the 
Honpital, the proiK>sal of a new bridge was warmly 
espoused by Robert Dalgleish, Kisq., as Preceptor or 
]*resident of the Hospital, and the Very Rev. Pnncipal< 
Macfurlan, of the College, one of the committee, who 
alwa\i> took a lively interest In the recompletioti af 
the nteausre. It was accordingly 6naUy resolved on in 
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Boon rMommendad fay the Autlior to the young Plnmbnr'ii nntii«, wUch haw » btMuin^ upi>ii tlin tntda ur iu« ixtlwr* 

l^lruc niiiiAbtr tor hi* ponuni. The Author hBrinir Ino-nil hin trade i» ttie ovuntry. uuJ fur Away (roni nny Public Lit>rary, 

pit thri (tiuilviinUge of not Wtip ftMe b> obtain l.hn tinnm nf iniitahto bootot fiir hU inotnir^tion nad itudy, uid it wiu not 

atil hiT rauiwi tu London t3uit he hnd Ui» aUffhtnxt k:iciw1«lK« thnt lih«re were so tuAiiy uWul botiitt to V }\aA ; boiiiv tho 

nn rnr girinj^ th« following li^ w1iii;h hf in oM4Un will bn found uM^d, Mp<M4uiIy to the wiiintty appprntirv' ntid tbu 

linking wnrkmsn. 
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dotMniH "JtVi, "*253, 2W, S» 

Bfudnii, iT|(MM>t flwdiingHni .. 'IJ.^. ••■J04. 219. 'JIB, 

220. 227. Hi. ••264 

BtMUji, tJowt, buirht forfixlujf ITA 

BmIiui (cl<*Mit). noppen aud tnipa (S«r OIomtu, 

Homcn, ka. 

BMiiw, oUet Uppod "21» 

BviM, elMCI (pw) . , ■•IID, ••101, •^OS, •*-m, 

**rH, ••336, ••342, ••21.1. ••■/SI 

fia^M *mln (dn»t) ... ••IIB, ••L19. **i'ifl*, -jno. 

"•201. ••224, ••242 
Buh* (For tdabimUi! (Irfcriptimi ■■' tintlu and baUi 

work, ««M»Mt toIuoic) ,,. ••H6, 165, ••IM 



Batb overflow pip« •*H9, 'I**. •W.'W 

BhUi* W tw witliout o\-«rflow pipe _, Tllti 

Bittb waWr enppl^ 

Bath wBler Hipply pipiM. MMMi af (Alao aca VI|f. M<l| 
Batb waitat C»w next TotnnM} ... — **lll < 

BatJt work KrTU>c«menl (Sm B*tlw) ... ... ltK,^1l 

Battened ciaMraa ''' " 

Battened datonu nwtinft ' 

Bcllowsi, foot (double iMitioa, l#«d burning] » 

Bellowfl (or the binw |npt) tn lotd bmitig Hi ai -l i i aaa 

BpIIuwb rrtrulatora for w.o'a ... .,. .». wi 

BuUtnip - - IB 

BcJ2 trap monldfl n> •■■ «• — '" 

Bcnob Knl pipe blocka -„ •»,■••• 

Benoh, th» _ •S 

BtfnnhweltfhlsorwodmCaMWW.PEir. t«T,|Hf»M| 

Bending pipe witb bon -. ■* 

Bandiniraraallpipa ... ... ... _ HP 

Rnndintr, the tAecTj of *• 

Boadbiir with balU ud ItobUna ... ■* 

Bcodintr with Mod ... ... ... ** 

Beodinif wfth water _.. ■* 

Bnod* and bad faU> ... ■> 

Bond* and albowa ... 

Bpnda, bad made ... ... ... 

Bend*, e&rthmwaio .i* *.a «.■ 
Boida iu LslrcB ... .■< ■■» .„ 

Itcnda, knupfela .,1, 

Bond* made by M]iiirtiB|r lead 

Bondanude itit^i trnp* 

Booda made witJi tbn bole. pin. or lonnnj 

Bcodamade with imarlins dummy 

Bend making 

B(>nd making mudiinefy ... .,. 

Bend inrUiin>; »alid proiied ... .,. 

Bt'ndi, niutJon of vaUr riMind ... .,. 

Bniii*, pulling up ....... . ti 

Bendo, iMttioD of (■!» aoa "*8fi) ... 

Bonda, aitlit 

Benda, airikintr out , „. 

Boiida, tc<tin(r f or IhiclcHW 

Bond*, thin nude ... ... ,„ 

Bffida, tbrnntod, orelhowu 

Bent, pip<» twUUid 

BlnUoTMin iMd ... .^ 

BbMk joiata 

Btoclcii and riaga for 8 trap i»»lrf»nf .^ 

Bli'wii jointe ,,, „. 

Blow}kipo« , 

Blow pip^ aarohydivgsK, or wnh|4rffl 

Blow pipT, n j Y hydr ogtn . . . ... 

fib.wplpc, Roldar «, 

OLVird of wurka and draitiaf^ 



•M, -M, ' 



•in, 



•awaUUr»).<lc. of riW^I«I>lNlN«D*a<l>.-VSl. " ttacUhuUUk>M<»li<.«* Criiiak MU^eUaf, 'ID*), t Thla U gaMm luA al I 



Botldiu or don 

Bollar flzinr (iw hot irat«r wark, neat rol.) 

Boner supply of Water Act 

Bolt, pin, <jr urmm}' 

Bolts (copper) 

Book loajiil pliunbon mt no* without pnt«tiD>> 

Books rMWBunendcd by tho HOthor to tlio yvang 
plnmbcr 

Boai. (IT hiuii^' liLild^r 

Bom, or tiiiiuh- itink for Joint makilig 

Bonm Riiav wilh ajilints 

Bocaiag lanlliFt »• 

Bottletnp ••14S.»«128_ I 

Bm vaatepv«ratit4r, Bbnpio 

Bmnciics forsuU pipM , 

Bnuu-li jiiiiil*. bunuDg 

BnuK'ii iuiiilfi for wiwitea, i^, , 

Bnuith jaintA, pri.-p*rinK 

BnuK'h joinls, nhavinK hinto .,. ... 

Bn&ob joint, koldBifng 

Branch jiJut*, thtnlmwn of wldor 

Branch jolnta, triplng huriiout&l Into nprijfht 

BnuH gniliiijla, tunto uu tlie titva uecuwarj fur Kup- 
pljing irartopipcti 

BrBM ntpiUton brotiogct* 

Bnui •oiderinir. kIho xinc, iton, fruiunc^l, pewtor, Ic:. 

Onm work (dipployiaiiuUliwti badoffwbiol) 

Brig'litinung [Oianomattoa ^e^oistlMi of sDw ham 

iMid) 

"Is, niokuig 

nuutigr ■■• 

Snddk, itaiidiag 

hwdlM of Wd pipM (length of) 

[ Burnin^r, (Ut butlixl (!^> LcAi] Bunting] 

Burning, uprijjrht, hnriiontii], iir tiAo, hlubi on [Sm 

Lrad Bumingl 

IBtur'apipnproM 

I Bunt* Fd pipm tbrau^ fnwt (oauM expUiud) 

. Butl«n)' p«Dt<T niJu, kk> Ciitenw, Fi%. 323 (AIm mw 

noii vol.) 

[BottsoirtiilMnQtsllowwl hy wntar compiutioH 



3<S 

"» 

7« 

•7B 

•96 

3S, ise 

334 
... 86 
... C9 
... BS 
... I»5 

... '•se 

... B7 
... flS 



133 
'Ih 

e-i 

•IB 
19 
•111 
■ID 
•36 
63 

M 
31 

•W) 

321; 



hCAPTAIN (iMd mining) 

LOmcbonle acid ADuI Isftd 

vbodio Mihrdride 

MrfW 

..- -,^ AAA •«■ A.a i«a 

I waabtiig Ubto ... 

I wMhtng. Mlf-vaUr wpplytnir bnub 

Cart iMd dlttenw 

CaMlag ball tn|M 

Owting (tmiw vn Ubie 

Cudng, impIianaaU employed In 

Oadiig In Ihaks 

CmtJiig Ifd pump b«rd» 

~ ' : lead «Mh wcdghM 

irnnll, '"»-t'T»j ... ... ... 



•18 
•18 

•23 

•20 

ao 

•50 

317 

•317 

•H4 

133 

••27 

91 

20 

•as. •» 



•IOC, 



tin tnp«.,. 

rOiUpaw Of nvDp 

Ce«pMili ttooonUng to Act of PnrUuMnI 
Ccvspuul fur uatokiiitr aUblu niiiM ■>. 

OMBpull*. hLcC Uf, &(.'., fur boiuM „. 

,OtMpi<oU tdl Uln> 

~ ml DVITfloWH 

, Mum 

ib«r oonUruetion (Sc« IiMid Bomin^) 

bbw fitting* 

Cbftmbn tightt , 

duunbar lininf ,„ „. 

I Chamber, and aUipinDg lonkagn (Sm Laad Bandng) 70 
CtMtiibrr puUy *19 




•80 
..- tilO 

... •sia 

... au 
... ta 

... su 

... 47 
..- 70 

•na, ••Ta 
... ••« 
ni. •;« 



run 

Chamber, Wnra of ••70. ••71, •"72 

Cluunbor wmk, and puUy for [•<«> I^ad boniintf) ... *70 

ChalybiiaW waten nctioD of. oil i«id ... *ISfl 

Ch«nncal action of vinegar rapuoj- oo lead (Also m» 

pa»e23) *iO 

ChildiMi'* oImoU •190 ••224 

CUUmoiUdB for lead oaititiK *107 

Chipping knito ••« 

Cliiiwlii, fixing ••• .u 7T 

Qiluride of dno ••■ ••• ..• *lfi 

Qiolia (8w Lend Pbiaonin^ ... •'J3 

Oi«t«nui lS&tDl48aiilSJ5 

CiaUnui, ancient and mod*m ... I'M 

Ciaterna atkd thctr ftttin^ ... „. ... ••UH. 3-JA 

Oiatanw and lini« wUie for vnfmtla^ oatmdoa ... *32 

CMmna and Klder (SaaSoUer) '42 

Obrtcina and tanks, nhranbad faoD 'Ill 

Cintcnu, automatic) lliuliiiig ... „. '•3U, ••U3, *SH 

Cirtcnia, battened 144 

Ci«t«iiM, batlcmed, eoattiig *14S 

Cistern bnutkota for waate previmteia **M1 

riatitnia. brink, utone. alatv, or lion, UiMd wlthlaad... IS7 

Ci»t.tni», 1-.U1I li«i ••ua 

Culvnus '^uuHvii^l f<ircxlvudiii)f olua of "188 

CutcnM, cooinoa, lead (Abp w« omMixn of lv>d) *I36 
Cutnva, euttmg out Bncl turning up tbi.' I(«d ... 'KtH 

Cutt<Tiut emptying n-ith oulok wasted, and fll eOMitd 

fmm draitu t»o ■mull '157 

Oistani fllt<ni> 14a. ••140 

Oitwnafljwdand fillfd ••1*8 

CiabNTi flxinfr f«r cwy (iloaniiiK uut 'IST 

Ciatcnia, flung the lead for ooldd-uig.., , *189 

Cwtaia*, Kalvauiaod irtat, a.oti(Miof waWroB *130 

C&iUm*, Oumt and Chrinu'a (»<• Waata ItwooMn) -J03 

CSntamm iron ... U4 

Cbtom Joints bunt up ... ., **^, 140 

Clatenu, lead, and chmnical acUon of in wator ... 'ISA 

Clilenu, lead, and spring wntrr -.,. *136 

Ciilanu, l«Bd|UtiaMireDMint««f ... ... ... *m 

Ci*tiim, iMtd, marking out load for ... , *1SS 

Cbt«ntt, lead, old ••143 

CtctcnM. laata-. otbcr than wuodan cMt^cna, niay ba 

UnadvUhlBid ... 137 

GbtranUda « ... *31 

GMnnllnlng IS? to US 

Oiitnii lining and burning Uw joint* ol (Abo W* 

F!ga.3S?>nda3«] 60 

Cirlcmi, new bottoming 138 

Ctitem overflow waate ptpea ... ... ». 141 

Cfiiicm overflows, and doaet aniifi^ 'pipes ... .. £09 

Ciilemii, positiun for .,. 138 

CiiterDpuIb cr oluuB **2M 

Cistcnis, putting in tba lead ... ». UQ 

Cbtsras^es 187 

CUtem aluTe hooka ... .i. « 140 

Cistern shavliig IM 

Cbteraa. sbita lU 

Ci«(eni soiling and idwriiig 140 

OitlenM, and amonnt of solder nquired pw fooi tun . *141 

Cblvn* and (Older '42 

CtMema and aoldM for, sad nhuiiring irtrength of soldtf 

iu anglu iriping *18B 

CUtvnw sjod taulM, iron galvaniwU IM 

Ciitrnu. iHilitrrlnw ... .>. ■•• I4t 

CiMirii. .ipcnfioatiaQtif m> *h ■•■ W 

Ciitcru >t«y« ,,. |4S 

Ciil'd^ta. atolMnraro flSB 

Cinlcm rulroi. aftnUuab *SU 

Cistora valves, aftarHash aubniffged ... „. ... MB 
CSstesm valvss andaervios boxes ... „, *M9 

Ciatcsn valvaa, b^-lesB snpply 200 

' valve w 



Ciston valro well, Iks, or 



well 



tn, *'2iH, ^49 



■itaiBhUU. Ao-.oJ r«n«nvbt(*«*I*Md>. '1st. ' M< lUmtnUouwilf !•« Vriaab,wll.S(«lD(. "M). I aicnUiM i>i«-«il VWiauHM.. 



rAQB 

GiatiMii wade pilKw 1*2, ""143 

Obttni wftMu pntvwnter Mmnsemmt (Alio Mm Wiul« 

Prr^■*^^tllra) ... . , 243 

Owlcrn wiuUm (Sro Ovi^rilow Pipnn) Hi, **US 

t'i-tpm vf\\t 240 

(IHalfTTi wiping or nfjlulprinj,- ... Itl 

Cuti-m wiping ehalli'iiifo (or InCi ... •!*! 

Ci»t4.'m wiping, citnuiwliimnr wnrk ... ,., "HI 

Ciiitunii>. vn|)ii:if; (Kit wilhoiit Inmii or tbntr rqiiivalmttii 



137, 



\3» 
HU 



tHsli^m wcNiil iitird with Lniul . 

Cintcnu, wood, miul bo Iu)«d 

Ciatorus sinr, cntting oat Dud KiLdcrilis Up (Alto av« 

1^. Ml Ud 

Cla«k mDuldii, laid •SU, ""S'i 

Qaaninginiiw (Sm Soldering tool^ *i* 

ClMHting Boldar ,. ... ... ... *44 

CSMiiiiig OKHi «nd tfnpi *104 

OaKatiag cIiMd baninn nnd nniijiJ» (AIw wu pa^ JOB) 32A 

OkuMing act flif, Dnviw" . 103 

ClowiU, Fixi-d uiA. othprwiiui, nhovring fittings ftfu, 

Fip.. ie-J. ■i64. JSA, 

2(ia, aii;, -ii-i. -MO, 3^^. a/is. 390. 412. 418. 481. 4;s. 

470. 4T(t, 479. 460. 484, Mb, 486, (87. 488. 489, 490. 

491, 492, 403, 494, 4S&. JtSfi, 644, S46, uiS, SSO, &JSI, 

4S2, 653, flfift. 6fiS, tiT. 648, SSS, MO, &64, 66S, &6U, 

478, 678, 474, 876, 676. 6»B, 611, 613, 6tt, 6a«, fiM. 

«1S, 661, eSG 
aoMt and trap ia one pieoo .. ".'Ol, "203, •^ilB. •*)« 
Oltweta and vmtiUtion (Se* VenUlatloM. &o.) ... •197 

Clooet baotiu (8m BntdDi. Cloaet) 

dosela, baalDB ftn>d fixing t<pi«ai]i>rv '303 

CloMt liMtus sncl IrnpH in ouu piwv ••208,219 

CloMt Ixiaiit filMtniiiiir (Ainu «v Urinal Clraniimg).,. '2'iii 

Clowt liutB HuAliing ... »'2\S 

CloMt Butna. hoppoM, panH and traps. ••171, ■•ITS. •*17B. 

••IS7, "•l9B,^"20tl. "JOl. — 20-i, ••aoa, ••204, ••21T, 

•^218, ••216. —iZt». ••221. ••224. ••227, •*;28, ••2a«, 

••3«. ••243. ••t47, ••261, ••266 

CUwrt iMab pan ooastnaotion ••tOI,' •*2I6 

CloMfbuiiw. Hhai^'npAtliem .•*>|g 

ClowtlMaloiiproadera •202, ••219 

Clowt \miiu water Kopply, auil prorinj; eKvaey of 

Mine (Alno aee Buliia. ClOMetJ 226, 227 

QomIo, bedoiDK or wttinK 234 

CloMte, B«rt*D^* ••237 

CluMl, Canniidiael. Ui« ••319 

CloMtit, oMIdroiX and Szfaifrtnp* for ... •IM ••234 

Cl ow U , aommon. apcdflpatloB for 327 

OlOMt ecoiMi, for maldiig juint t(> nrm of baiiin ... 24H 

CBowteoM ovtleU ... isa 

CloMi oniikn and wiibiit Home ...••200, ••224, 326, ••343, 

••W5, ^^8, ••349, ••351. ••a«l. ftc. 
C lo m , diitflt aotlom (Aim »M Olcwet Btuiiiut. H«pp6ns 

*0. •*3I7, ••218, 210, ••320. ••221. ^^2 

C l wat a . dooraation 

C l iWl dawn pipe, Biata of. Dnder difTcTrnt bwwlii of 

l*Bter(8Mprariiift r.liKwt AnnhinK) .. ...•327 

CloMt SxiBK aod wnlcr inpply ••205. ^2 37 

CIOMtllvalmwfSm- WutoPrv%-t<iit«n>, klooOloMt ValvH. 

HudalMtValvaa "217, •219, 336, 227 

•231. 232 

178 

•2M 

304 

SOS. SUM 

... •3M 

'203, '204 

208 



27 
231 



Ck>«4a. fluahla^ foot wriloB 

doM* fomfng or unffiopptnfi: ... 

CIcMrtB ior botoiii-H 

doaetaforAxInir witliuut wiKidwork 

Clowto for liottrful* 

CloMta for pBHb> plaowt and manlM* people ... 

CfoaM^ Jennnn' 301, 

doMt pan npautnc 

CXoMto (pan), tixai ... ••119, ••191. ••224. "242. 

••343, ••249. — 2A1 

CMoMt, MD nc«i<ni ol mUS 

CloMt pip* Mop OMks ., ... ]t|0 




Closoto, pan. totiiag meohanical acrtiaa of M 

CliMKt plun^n-furUDiitoppIng ^. 36 

Cli>:<riA, [HMitiiin u(, for eervanta ». — — MS 

Cliinot piitiy ..■ ... -. __ - t M 

C'i<Mwt«, rojcuUtor pM oIoBwt ... -. ••IIP, '•attM 

CtcMut, nwuktoc v&lvo irlawt ... •*!]*. ■•IJO. ■•■^ 

••Ml. **ia. -Zl 

Clmwt rttgulabin. twlluwi. alao br«aB 11* 

CkNwt Twulator fixing ... ... ... SM 

Olonoti^a — ... W 

(Al» (or aafoa fixed m« "•1D1, ••SS-I. ••«•. "•»>> 

C toMt Mfe, qMoificatioo B> 

CIoMt Mfa VMping fife for nipfilTlng omrfltnr 

Cloaotiwata 

CtoMt««tacti<ni ... ••«►*. 22«, -*42I. *tSi 

CloMta. iwrvanu.', fixwl uorapIeUt •217. -^ilfi.. -•lit, 

••2)4. 227. ••228, ••SSfi, ♦*»42. •^UK 

CloaoU, aervantii'. pooitioaof _ 

CIoMt wnvie* baxan and ralroa (iatroduulluli] ^ 

Clmwt onrviov boxM and ralvea ... ... nVtt' 

AIm 224 (aliKi MO Waata Pr«vnnl««) 

Cloiwt setting and matariak ^ IK 

CloMt, Snuawm** „, »• . in 

Olowt apedScation of, biata on, Av. ..• .., ». W 

Cloaet aloppi^isii and forviag i1% 

doMt trapa and pip««, planning, woridng, and bang, IK 

191, 1B2, 193, 194, I9«, 106, l«7. IM 

aoHettrape, Hxing. 190, 191, t»2, 193. I»4, IM. !». ir. 

Cloni'l mpH. poailian far u. ..- If 

CluMit tmp vuntUatitia „. „. — WT 

CIohI>s twin ... ... )MC *^W* 

CloMt, valirp ... ... ,-, T* 

Oo««t ralveeaiid wa te rwapply (aMlFaMvpmiBln^ 

valvea, ftc. ; aJao •■» imm :; 1 :i to 269) 
Cloaet valreaaflnfltiafa (Al«o Mf WaateuvnatH*!... *A 

CtoMt valves, diaphnm p«lt«m Ill 

CloMt ralvo fluatung oloMrta •3», *Ill 

Cloaot valvea f or watap nivly _» ,.. ^17 

Cloaet valve, hmnilea' ana Hiiltflixsd '•n 

CkwetTalvecleaktng. canaaof ... .„ m 

CIowl valm, JVedfleatfama for _. V 

Clmet vdvw, Ibe LowImi ... OS 

CliNvt water Kupply {See Wart«pc«n)nt«(«,««l>«i^ 4a.) Ml 

tli 

Gfcwt waterrapplj', hintM m til 

CloHft water tnipply mgulalor* ... ••JM. ••9H *lll 

CImi'I wntor aappl; rcgulalots, diap&imrai aotloB ... lit 
OoH'C wrnt«r aupptj regalBlora, lltted wnh «a» nbv 

«doi>ct oomplotc ... ••118. ••ll». ••lift, "fin 

••3fli. •*»a. ••218, ••aiB, ••220, "••i«, ••SSI, ••or 

CloMt water "npplf valno, bad tnalt«, and Unlatt^aa ir 
CloMta without woodworic, watM pXMplad .. W 

Cloaeta with two atipplr inlets 237,91 

Gloaria, wired and aernoe bozanwigeaMata, ilwwtag 
oleteraalSwOoMtOanlB, ftc.r... ... ttt, Vi 

Gloaet w«grk.a«eOloaela,Tnpa, and WtbxSmoh, kc 

Clo*ets, boildera* workmm'a ... M 

Olotha and labU for difltannt Unda of dot^ a«d 

differaol idaed Jointa . 41 

Clollia, poaitlua fur boUlng wtim wlplag jninU ••U 

Oooob, Iha.. 

Cookf, dMe of ard«ii:4 bo W uaod 

OoOara flv nUer <wuliM« 

Coil of lead pipe, lengtk ef a ... 

Oanunnniaadon pipe 

OonipoatiOD, or gaa Cuba, wrfght of 

Oootpadtiaa i^a 

Coneentratlag lead 

Oonerata bottom* for drainage w«rk» 



I 
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INDEX. 
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tettrtiamitk 

tor land anA other |)ipw ... 
<rf Uad («xperiineiiu| 

Wto 

rlMt,UDfroT»il 

jjoinlti 
»»j 

[^Coppor IwltA 

Oo^ppvr [niiLK Hud |>utliii)f cm itune 2US 

CvTTUilibIt- viilrm mul I«k! ... •28 

C«tTO*iyu uf Iwwl 'id, i-2, ••111, •1;18 

Coltegp doaet >«li>- witJi Jlupbrngina .. ••ilS. 317 
Ci>tUp>valv««.itl«o ktKiwii BHatoalvftlvcH ... 217, "31K 
CowhicniM dn]im{{« iind wKter Mi{)plf 319 

.Oowbouw vt^ntUativQ 

CJovlauiithuinuUimnCa ... ■•148. '•160, **l&l, 

—IhZ, **l,W, "IM 
Ootrb «« air fjoctoni, principle cxpkincd oaA liiiiU aii 'IAD 

OnrU, Rauiim'h •IM 

Cowl*. Boj-lo'n IAD 

OowU, Biu'Iiiji'h .. , . .. •IS3 

CowU. down dmft lur •In3, 'ISl 

CowU, flied "HB 

Coirla «oi««lifi<MtU)r ■ndniM'lituiionU.j'umttden^, 'li^l, 'ISO 

•IM. '163 

rU uarfnl In MTUin ])lBflM •1.53, 'l.W 

ohx In gvltMH. GUUMi uf "i2 

'V%Bmp«urjiniil fur holdint; upright jcniilN 77 

CWm«» for IkiIWu!. ••98 

CniMiil)^ mill ntrunpuiit ... ... IS* 

(VjrVlnllluttiQti of lead "il 

Ciytulluation of k-nd burning machiito, xiid olimrin^ 

Ibe wmo GO 

CnpeQatloii, &igU«li 19 

Cut till )f draiu pipw ... , M3 

Oiitiiiitr-uut kiiiro ... .„ •ifl, ••<. 

t;«tUi.(r -»«t ?l.«ct l«d 45. ••40, •47 

CaHiiiB pljwi ••297 




I 



I 

I 



•IS 

•1*. 42 

•!« 

ai6, ••217. "219 

2*S 

••212, ••223, 2M 



J)F..\r.S /mioinjrj 

iJcootniiaMiif load and lino 

^DwQ Hm^ «r iin pot 

XHapkngm MuniUton fur «l(M«t v»lvi.<« 

Diaphnfrm viJvpii 

DUphnpn wm»U> ^vcntJnfr valro* .. 

Upa at tnm, rinkiRic vood work for wigriuK thn dfji 

to*«Hfr ••191 

SiTMt action clo>«i, RnLzuT ^ &iii'n, nloo Word'* 2)9, £20 

XHM'liarKi' 'if witttT cliruuKli a IJ-iiich pip«' 15' 

THfcM.imi'iitiujf Krxti-iii, the i<)uuii)cl ... ... „, I?" 

T&iMuui frirai pdisi.iieii wBtor ... 'IM 

niunivitiR ipwi la 

DuK-t*n»K '■■crmn of mI(4, 4<!. 'IM 

T>ciK>i <ir Uibliin*. for pipu brmlintf, Ac. 9S 

UouMo McCJoii wimlu iiruvtuusr valre* {aeeWaxuIVtt* 

Ti.nli-m} ... ... .,, 

UtiuMo rUirm w»i.tt pi**y:'iiti>r... 

rWiublii t-ontniim kiM pljw pMMiM (,$>(« C'tnrk'* fK*'; ' 

flciDlik BuahtDff Tnlves "'■123. "34i. •'246, ••i.W. ••j 

IhiiiMn tnlrr tuzoi or d«l«nia 

Double valv-v WBita pmrcUinv awtamii ... 2A0, 200, 

••an •^iZ, **2e9 
Donhto Tairo wmI* prevmtinc wmtJoo boxM for land 

aatrtnii 23S 

DniitiN|n> mill itaidx iniportant puititit "l&S 

DniiMitv, Ui) JoJiiliujflUtwtraled ••LOS 

K DmiiMjrr, inciwci-ioH of tijr VeatrjrPM^ nsn 

■ DmiiM^, i-w«p.ioI work tSSl 

■ nruiuifp-, oip«iM«« on honae owncn and VeatoT 

■ Board. t89l 
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Drdnafe. jobromplet* ••119, ••170, ••171 

DrainsK«>iiotiuM fortaddtianp pnvvmimt, &o. t£8y, t290 

t2Sl 
Dmiiiagv. owoor of Miurta U> dmln tliem and kpop 
tlio pavuiUMil, &C.. iii g:ood ivp4>ir; penally vn 

uwiior for iM'^Mrt i-2H0 

DrtJnagv (Piggerm^ t202 

Drainage, ptajitt and rwidhiE thmn "ISS. "|S9. •170. '171 
Dratiui^. penaltlw tor nllvrinK or improperly nuklnji 

dmtnn taas 

])niiiiu^. power [o bnuu^ti ilmtn^ Into tewcf 'mu- 

MtikuA lij- M*ir<ii»jUt»ii lloiinl, luiil^r iwrbuii 

rofpiktiotiM, JC4'. 
Draluage, pmiM^ Iioiwe drAiiinj^ 
DraiDage. «ho«-Ln]Hr fall*. ia(«n»ptefi 

TeotUudou (.toiaplecc 

Dralniigv, (alau^UtrbouMa) 

Dnuuufff ((tlvopen) 

DrKiiMifi'. i^iMfinati<nnH of ... ... 

Dminagtt of bloeka of hoiia«i at tiraaamn bedninad 

In Dombiiifltioii. biit not without aauiorttir from 

Vwtiyic t-j8I 

Dnitage of atablM, now Ati», plggeaim, alau^liter* 

kiuiJtM, lac .313 to 831 

Dniini^c-, "trw't, invuud louet iwt lie init-iKd witboiit 

■miictiuD, luid lii^htfl muxt Iw proviilHi at niiflit .. tf9CI 

tasi 

Drainagv. tamparRrr. wlieiv teivitr u iOO (evt awHy... t291 
Ornlnafrc vvnlUatioii, uud iis I'latnimilA fur 

orijfiuiilitj' -. . . ..- 'IM 

Draiiutf^'. Viutry inux makL- liuiue draiiu at mponiaa 

uf oirncT or oocoptoni ^288 

Dr&ini^N. VMrtrjor IHotriot Board iDajr uauae draJna^ 

tee., lo be put iuto pn>|)er ooiidltton tSU 

Dri^iiB, air tiffin lUippitni i'i9f**tiS 

DraiDS Ukd arohilect'ii negleut *IM 

Dnilnti, and awkward workmen ■ ... ITS 

Drain* and bnuiobM, (onmtioit «f 174 

Urnins iiud ccwipoijii $33 

Dmina &nd oonoTDte bottonui •191 

Uniink luid I'ddif s, cwuo of 174 

Drains mill fui frmn tcullorjr nnlDt *1T7 

Draiiin mid flow (if WAtcr thniiiifli 'IM 

Dr.iiti^ iiuJ jiiiii'.iJoii.i , , 173, 174 

Dniinr »nd raotiiju of watw ranad Iwiid* >•< i-< 174 
Drains nnd tic«MMiy v«lo«itj nf Wktcr, to nMio«* 

iKiUd «ub»tonoiui, to. .., .,. ... ...•15* 

Druiu uiid uUinr iiuirk« . . ,.. IM 

Drainii au<l mta . . IQft, 178 

Draiiut »nd rvoor.la n( nioppa^n* ,. liT 

Dnuna Bad Nttid bottoms ... *tW 

Drain* and ■gwxn *l<i 

Drafna and Ktonn wator 1.^7. 'ITS. 313 

Draiiia aiid trsttng for tmp« . ... ... ... 113 

Drvinnaiid tvHting with amnke for ROiuuliiAn . ... 113 

Dminn anil ihp veliMiitv nf war«r, and dlwharRVi par 

mUo fni-t per minnte ... 14T 

Drmio* luid Vctiry, alio Bwrd of Works people •1<Ii. I-3S7 

llruinii and wvlh .••lil 

Draina and wolli „, ... t04 

DmiiiH. anifii-ial. boltom for ..• — "^ 

Dmin, bnd lmtt""i>" for .i, .,, ... "IM 

Druin*. liid [upc layintr ... IM 

Dmiii^ twnds KpriuKn. aWI wE-off* 17* 

Druin, bnuK'ho^ formatiou of, for «iU iHpoa, iv. ... 1*1 
Dmiuii. faMdcBn, bv ■»ltlc«»i>Bt of walLt, tie. ... '171. •172 

llmin* brultnn iin<l <t')iipng<wi, rtHMMdaof li7 

Druin nhnnnntM luid (liM^niiontinp lni|M (SeeTrapa 

aliil Manliihlwi) ItT 

DmiiiK, rkariiijt holwi and ejfea ••H7 

Dniiu, olotft Kap*. lioppora, »ui KuUjr tnpa 17^ 178 
Dniiu, nmenrta tor *l9i 

SetaiMdlB, fte.. ol t^rvpai'lu (N« D«dk *in -■ Sn tU<ialmloiuonIr(wB l-tliuta, Hill-aollnit. ' fMX • lUfnlflH AM ul l-uUsBtnt.. 
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P&OB 

nninn, diiKunnectmg i!fauii1)«n (See Dtmiti Trap* and 

MnnhoU.) "IflT 

l>^lin^ fnll nf ... ISli 

DruitiB for rnin wnUr pipo* ... ITO 

DrainJ f-or •oil pipM 174 

Druitii. ftinndiititinii fcT IN, 161 

DmiiiH. gund jiiiHto illuiitnili<d "IM 

Dmiim. )(rnu«< Irup". kf... . , 'ITT 

Dmins, liroditiffK iind tunnDln fur ,., tdl 

Drniu inupccdoti pi]>ci< ITO 

Drain int(«^>cptn1■ and Kully trapo, icvenjble ... "ITO 

Drain*. inlcrMipti^T tmpii ... ••167 

••16S. ••IQ9, ••171. •M-a 

Dmin jointing ITI 

Dmins, jfiintinKKOCHlRnd hful ,, ,,. ...••IM, ••IfiS 
Drniti ji>inlinK nint'^riri] <fii>*ii!rm<l ... ... ... 

Dmiiu, lead 

UnuDii, main tmp fordraiiui 

••168, ••160, 

Dmin numlioliw nnd nivvTH , 

Dnunii, nunboU'H, lutd ilmin nr 

DninR Dou w«U« ,. 

Dniu of iioB neu wc-U* „, „ 

DmiM of kwl, ftcnr woILi 

Dr^ni^ otTOfr* of proportj" too onrnpcllcMl to oonrtmet 

good drumfl h\ onlor nf voGtrj', kv. 

Dnun pipi'« luid rmiimti. jnintitijt 

Dniin pipm naA tiltlnifn, KpcH'ifl-imtiOTl of 

Dnun pipivniiil jointii, toiting' 

DnUD pipt'M broki'D ... ,.. .„ ,., ... 

Dnun pipe ci»lIi|Mt ... ,„ ,., „, ,,,' 

Pniiii piju- I'lt'iirinjf ... 

Uniiu pijH' I'uttiiijf 

Dmin pipui. i-xtcnial, pcrcnndm nation -of 

Dmin pipe (UitiK, , 1G3, 

Draiu yiyt« fur Ivnue work, aute of 

Dmiii pipe, inlcnml pTvM<m>«f «in. pipi.'* 

Drain piprrt. iron, bou' wdU 

DnJb pi|M' juiiitinK. ami (wmont niuninj; tlirough tho 

juintH ,. 

Dnm pipu joiiitiuir. ss-Jn-t work 

Dr&tii pipt' inFaauivmt.-nti uui] priiMM 

Dntia pipta (>prrouliir or liilileJ 

Drain pipe plun for tSoaUvtly Mopping up dmiu 

pIpoB, *o., duilug te«iii(f ••323 

Drab) pipe*. idinplK teat for IfiT 

Drain pipes, aiu- of Ij? 

Drain pipe, SM-ktit of 

Dniiii pipe ntvjipvrB 

Drain pipoUotiiw , .., 

DruB plpoi, waignt (rf 

Drain pipo work, iKtUng abont ih« trark 

Dmin paliRK board* 

I>iain pnfpk iiDd timbering genenUly 

DruDi, acnilWy mnk, jroUytiap tor 

Dnlal^ Mculkry muk tntpi 

DntlTU^ aclMtian vd fitting*. (Sw JnnotioM) . . 

OnlsAoTftiff ... ••[&», 

I>faindBfci 

Inaine, iriuof „, .., 

Dr«in, ■Joopmloc 

Drain, awciSetttlon of ... 

DimiM, UkrBpuptli»pi|Ma „ 

Dmim taNtinir, and Mid pipa^ flttliip, to. ... 
DniM IntJnir, dumlnl and otlur laMa 
Drab tcatn* vltli water ud rublier tinr ... 
Drain iattinn bj An-lutocH's tvpriMiiUtira ... 

DmbM, tiinncU, uul ■liuring (vr 

r>niiiMi. tiinuel UnlaU, and tnn(i«I idlU 

I>niinr nliorlnff upcrtiinlwring up 1S9, 

Drain tn|i« and aiaiiholoi ... "IM, 

••189, 
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Dnin tTMufa aod tintMnny up 

Dnin tmufc ruwun 
Diaia tr«iwh Blruta 
Drain yttlr*, tMpA or flapa 
Drain voiitJljitinn •*!< 
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- *Ht 

-I* 

., la 

148. ••149, ••13*; "nTl. O 

Drain walinp IS». •!••, "Itl 

Drain, what I* a dnhi undor tlis Motropotia I«ad 

Umiiiktmout Aob, lUS ... ... ... 

DruluH wit)i Imd joint* ... ... ... .» 

Dmius wiUi i^>on jornta ... ... ... 

Drain week mgott«n ... 

Dnwlteoch. the 

DnwIngknUs. lonr handled 

Dnwinga ami akotche* of work, alwwya varfnl 

DnwinK (of ilroiuf)! 

Draw off oooki 

Dnw off pipM In «iHt«nui, fAioold be tmsned 

witfa Rmpln for tltc tmaj leoMa of the « 

DreawN 

Drea4Jti|f out aheet lend 

Drip tnya fof tiwwber work .. 
Dririns ooil pipw lo clear denis 

DioM, or Ima tdtoa .k — *M 

D Imps {we Tti^i^ D] 

DuhiH nut^tloB ., 

DiuiuuiM .. 

Dummifla and Mt>olh 

Duminv, anarlmg. „. „. 

D vcniu.-<S iirTtraiu,oalonf Icnirtfc«of mmuilat^ 

pipe, for vmab Main*, &«. ... ... _. .« 

EABS or tMko. wcmt (alao aee IWki) 
Ean or laoka, prafmring (lu> pipu for 

EddiM, oauni! of ... 

Elliovit and bendA, lead fnr aw) pipe«, *«. 
BIlxiwH equal to bendo tor oertoin wHc 
Elbow, finished ... ... ... ... 

Klbo-w, fixlnir (or wiping 

Klbuwa, muriuntf OBt 

Elbuw or lumcicui jotuta 

Ellxiw. ■ettiiig-aut 

Elbow*, Kcdon of „, _, 

£lUnr iduiviDg ... ... 

Elbow wipitiA 

Elcctm ehomEcol aotion of baid (nxpnriiaaBi) 
JCiiiuiinUinif, plauiaUug, or {daiung far Itnd aaMlif 

wiirk ... ... .,, ... „ 

EmNiroun idoM of «Nu«9led pcoplr witb rntiiH ta 

DandS-tmpa 

Exominatian qneatlMW ... X9' 

£si»ratei'a mdlleatloiii for draitug* IS 

£shibitiaB jomtH. daMptJvF pcoetJoM .. "' 

Kxpondiutc ihhUI ... 

KKjuTitni'nf* in mttiUlJon ... .„ _. 
Espc-ximimtn with clunrt, and otLar ln^M lor 

tmtiuir uKimentu. warinj^ oul, oIlilMlW^Ci^ to. .. 
ExpcrimcTil wilJi lend ... ... .,, .„ _. 

Bit) „. \7 Tr" ..^TZ 

Pall <tf draina 

FMti» ... — • 

Fslto (8oe Bolderiog^Toota : obo ■■« *&t aial • * 
7ffrul«a for coAiM«tiiig lead pip» is atr«ei naiu 

yiltaw ^ II 

FUltf cleaning . »U 

Pine aolder moulda 

FinlnfT aolder 

Fin ]>l>iK" ""^ be drnondcil fiuia waUr i 

Firvpot, ordeiil, tb* 

Flttlnga, uheap, and tho adlaota of 
Plxlng and winny tlnwti ... 
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i^Flxinir boMca trithaiiliiita, £c. *n 

Titing (iVuuin TT 

FixiiiK JoiniH fuprijiht) •' 

Finiuif iipiutadfi tUo HtxMf ... ... ... ... 83 

Flnnfff.i tn(t jftini ... , M 

F!npi>rr» , ... **ii 

Flupniii;; iHit <hfft \vMd ,j, Nil 

I-liMk*, l.hr „, ,M *•» 

fliirknri!. (300 Iflninjrt *'* 

lIualiijiiK uiiJ pivvin^ «lo«et }>aiAa wikUr >upp1f . fiff. H^, 

••218,226 
, f^UJihiii^ aTrung<iRimt for diuimi, kc... da 480, 19S, *18S 
"Inabinf oJHtaniK, nutonuitiR (AI*o n^o Wiwtn Pn»> 

t«iit«n^ Viilvw, ko.) 443 

"binir riowt bnain*. wic at pipe* for dilFrrBiit 
hond* of wBt^r (AUoxi: Ulwit Wnter Supply) 2S&, 

■327 

Plii*hin^ Ttm >u\d nllirr Impprir bniuiia S18 

Fliwh rim clrjurit. huin anil trap *147 

riuJM f"r lixul M 

Font l>c11owii(iloiiblea«tiaii) 57 

F<in»> «np ••20 

Fureo puiiip, the S$ 

I Forcing «loMt* 17B 

I FofBotWB work 'ITS 

Fottftr c4 lead = l«| owti ti 

Frninp «anil box. the 28 

Fnrorh pipe mould ',., 33 

"■"" ' ur inlot pip« fuT dr&Ina, Ac. *itSt, ti^ 

of water in unterinjf tilrruui cigei plpce 

•ndUnd- '127 

' Fnwt bnrat* in pipe* (c«uM cxpluitied] "ni 

[ FkwL uid wBtor plpett -(371 

|Tnisalor Triton ralve MA, ftc. 

fFragal rslTP, the, fixing- iH,iSa 

. }\u»i<;I pi^ pulliai; up ». 9B 

FuMii^ pamta of uotolit and kUi^y* 41 

Fiudu^ paints of Kildor (ud Aolaer m&ldngr t*bU) ... 4'J 
Fuwy worlmuQ, and MU pipe* ... ... . . 'IS •76 

GALENA 17 

Oolvauisod mJDcutoma,aoUDn of watcEOB .,. ft^SSS.'iaS 

I Owe* Mid Uod 'ii 

' 0*dnt workfar dnun pipM lUG 

'Oupipinff, wniffhtu of (nonip««ition) 38 

f Uu, qiutitj' nnd iiiiAiilJt; of. fir lewd btiniiiig ... 09 

Ou Kinir> •ac 

Oa* tntiinK (or U<acl biLming maohliie £8 

Ou tubinK. wivhi uf 96 

Giiu« hookn (S.* Kij^, «) ••SO 

Oimlcbi f»r bntii<)i joante •8i 

ifHMMm' viw (F^n. 21 udSS} *•»] 

rOoldon abower, toe (experinwnt) ... '33 

AOnui^ Ca/pimhi (8w Uinbg] *I8 

fOntiiifi ••183. ••317 

rOnliiW*, fixed ••131 

' Ontfai^ hint* on IJho alaes ncouiMary for iiappljinjt 

wMitapinM ]3S 

■ Ormtinff*, ixA ""ISI 

Gratinipi or ntraliien ••13J 

I Ontnifr or itnlan ftxlnir ... *133 

Orwo traps 131. 'ni 

" tty trap "•I7fl, 834 

■bu •olderii^f , ... se 

,oauaeof oraokafn "S3 



[HAHVEns (datum) 
Haad dffMBiig anw 
Hand imM 
ELutdapikoa ... 

Hanb 

Uatchat Int 
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Hawkabee'sMperidM-iitfl with wi- Ifi2 

Heading)) M- tiiiiui'Li (ill Drtdiiagv Work) 161 

HettdpMiw(9wL««dC«>.tiu^) •3S 

Hints a» to pi|>e tiling and arranging. 'IM 

Hoirtliig- hoawi 71 

Ualdl3ig UiB tunipiii •T* 

Hopper bnidiiJi uud bd^rlil for fUlug MiiM l7fi 

H»iqwr rlunctn, trap ftsiiiK fur *i'H 

Boppcrd'uvt wntiu" Bupplj ... 317 

Hot water BppantUB, BUpplj ptpa 'IS? 

Hot vrales mpffy (fct- an c^borata deMription. rbf 

nexlvdunw) IBS 

Hot irator NUpplj to ■tahUufc 318 

Hut vater tank ... 169 

Hilt water wiirk . . ..4 •US 

Hiuircdraiuairr Ii9, 15<] to I'if 

HouMi ilr<ittiKffi>, job (8«« Swdtvy IltimUng Job 

Complrt*;. U7, H» 

Hiiuw ttmiiiii, rim of 167 

UuUHnnaid'it KUikit •|48, 32>'i 

LDIOTIO iKitiiins irHpMting D and Strap* 'til 112 

Inlpt pipe, freiJi iiir ... *1(W 

Iiwpiwtion pipoa 170 

lntewpl«ti«p« 'UT, •Ua, •*!«, ••161. ••15*, ••150, 
lea, •187, •IBB. 'IW, ••171. ••173 

IntTTKliirtiiin ... „, „. ,„ 11 

Iron rixUma and loitki ^. 144 

Iron pipe cuttora (abo kiwwn aa the Tube Cutter) ... *36 
Iron ram water and aoil pipw. oowl of, and dumtton '186 

Iron, aaldoriiifT and tinning ... ., S6 

Inina, nUuimn^ (aofl Sol dming Tenia) *14 

JOWTS Hrid clinl»bi-«U' wnlcn "W 

JuiiitK and uluthx, liuldinKof „• ■•• **8t 

Juiuts, luiJ fisiai; Ikkmoii with apliBbi *M 

Joints ilnd «<ldcr Diipd ... ... „. ' „, ,., •TV 

Juiuta, JI111I till' ki'iil of colder appamrtlf daananillnji *81 

Joiul», iiuil IliL' ulrfutrlh of aft, •M 

JoiiitH, aud tliiukuim of icddcr 19 

Juinla at rxhiliitinna , *S| 

Jvint*, badsbnptt... , 04 

Jointo, branch prcporiDjf ... H 

JointN, batted, tor pneiunatie tnb* vorfc M 

Joint cluinri „, ftp *C8 

Juintu outuudored „ n\ 

Joint i^onnnctinnn far drainN, Bull pipw, ftc *IM' 

Jiiiuts. ruppt-r hit aiu) hloWD, ,,. ... ... 7fli 78 

Joint lixiDK on the floor ... ... .,, t2 

Juiut liiiii)^ upright ,„ ,„ 77 

JoiutllanKo 8S, BV 

JointJi for chamlHTn. awcatin^ *7S 

Joinu for liiid pipe to aiiit water nompniitos +370 

JointA, tfliutiiiK' ... ... ... ... ... ... 83 

Joints, nintA on ... ,. *SS 

Joint* (intrmat) *Bt 

Jotnti, internal wiping , ,„ «. „. 8S 

Jiiintj^ knudclf nr olbow ... „ B7 

Jiiini*, IM19U1 c>f nbartn^ (aw Sbavfog tormped J«fai^ TU 

Joint*, lontf and idiort •Bl 

Joint*, Vniji, and wiping thcni *7t 

Ji^t inukiug ... 76 

Joint Djnkin^, blown, anil blow pip« for 7S 

Joint nuikiti^, nop|vr bit .,. ,., *Tfl 

Jtunt mukitiff. lamp fin- ^, „. „, *MI 

Joint niakinir, pnu'tit* of _. .., *78 

Joint maldnir, mnnrka nn „, 78 

JoJnt makitiK. tin niiinint( pheoatDeooo tn 1.1 ... 88 

Joint wakinK *'th laaipa **M 

Joint making vritit It^iT *89 

Jmnt nakinff withont inwie *80 

JuiuU cf nU alaaan (iwund) **8I 
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Jointii, o-rerem^Hafr 81 

Joint. (|>lii(nbGni')i msldii^vrjtb1uiii> M 

Joiitu fur poi-iunatic ttilm ... 84 

JuintH. piirngH, and mnfidjing huik' 81 

•Toiabi, prrpnrinK *8E 

Jointa, red uid white kad 91 

Joiola, rl^Ul^d ... ... ... ... ... ... 88 

JointN, round, iUiulmtUin of, ruion* kind* "St 

JolnU, H-niti ii<mttin|f, ftnTliotniml trurk (wcSwMllog) 73 

JuiniH, Himt Mipjior bit 137 

Jointa, mrlian Dl .. . ... ... ••81 

Joint nhavitiK ••77 

■Tdiat*. Kkqirl ntid Ivng .,, ,» ..• "SI 

Jointa, cUtct or block 89 

Joinln, Ktmiiftli of ,., ,,. .. *8II 

Joint nrMtinir, nrporoiiH ji»nt» SI 

Joiut», Uft . . 89 

JniiitA. iiruUThatidMl 82 

JojuOs luulcrhHndcd, fpaliipg , 92 

Joiitla. vii-a-d, and iff«p*ratioiL of ... „. ... 79 
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tncior, and shaJl be paid for agreeably to the 
iichedule of prices for the regtdation of extia and afaoct 
works. 



IMLE-WOKK or FOUNDATlOMa. 

Tlie stuff within the oofTcr-dams is to be excavated 
to the depth of 10 fuct under the level of sufiitncr wtUer 
mnrk for vacli of the piers, and 8 feet for eacti of the 
abuttnenb). Bearing piles are then to be driven in 
straight row^t, longitudinally, over the whole extent id 
the space to be occupied hy the foundatjoa course of 
each of the piers, and aUo of each of the abutmcmtf, 
with tlieir wing walls. Thetie bearing piles are to be of 
beech or Meinel timlier, of straight growth, measuring 18 
feet in length, and not less than 9 inches s(|uare. They 
are to he lioo]>cd at the top and »hod at the bottom with 
iron, of dimensions to be approved of by tUe engineer 
(after the ground bus been opened) , and driven their enlirc 
length into the ground, or as far as the)' can be drivm 
by means of a cast-iron ram, weighing not less than 5 
cwt., falhng through a space of 30 feet, until they do not 
sink more than one inch upon a tall^ of 10 strokes, or 
guch other proof as may be satisfactory to the engiuevr. 
Thet^ ptIeK are tu Iw pitched at distances not greater 
than 2 feet il inches ajmrl. The site of each ahuttncnU 
with its ning walls, is to contain not fewer than 128 
bearing piles, and of each pier, not fewer than 84. But 
io the event of tlie ground proving softer when opened 
tluui is anticipated, it may be found necessary to driw. 
extra piles, so that the outer n>w ntay be drivi'Q cluec, 
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after the manner of sheeting piles ; and also to increase 
the number of interior bearini; piles atxording to circum- 
stances. Such exti-ii piling is to be |>aid for agreeably 
to the contract schedule of prices for the regulation 
of extra and short works. 

WAI.B-PIECB3> 

After the bearing piles have been driven to Uie sjje- 
cdHnl depth and number retjuired, their tops arc to be 
brought to one level, and the slutf being removed from 
between l)ie pile heads to tlie depUi of I foot 6 inches, a 
runner or wale-piece of beech limber, 12 inches in depth 
and G inches in thickness, is to be tixcd at the top of 
the outward row of bearing piles ail round tlie site of tlie 
foundations, with two screw bolts of one inch in dia- 
meter passing through the wale-picoes and the iieads of 
each of the bearing piles in the exterior row, or, in the 
event of close driving, at distances not greater than 3 feet 
apart. In the same manner three stjctchcis of the same 
dimensions and description of timber are to be placed 
transversely, on a level with the top of the bearing piles, 
and fixed at their ends and middle to the piles, thus 
dividing the eite of each foundation into four com- 
partments. 



UPKILLtNG ItKTWKKN TUE flLEa. 

The spaces between the heads of the bearing piles, 
all over the site of the foundations, are to be made up 
with NVliinstone road metal, broken so that each piece 
iu ite greatest dimensions shalt pas$ through a ring 2i 
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inches id diameter, laid in strata not exceeding 6 it 
in tiiickness, and beaten all over with a parier's beattr. 
wcigiiing not less than 60 pounds ; each layer to be wdl 
grouted with mortar prepared agreeably to diredktt 
under tlie article " Mortar," and the whole, irin 
finished, to be on a level with the pile beads. 



IIILL^PIBCBS. 

Sill-pieces of beech timber, measuring not Ies6 IhiD 
12 inches fay 7 inches, are then to be laid longitudiudlT 
upon the site of the foundations and tops of the pila, 
to which they are to I>e fixed down with oaken t^^ 
nails 1^ inch in diameter, and 21 inches in len^ 
Timber of the same scantling and quality* is u Eltr 
manner to be fastened to that part of the piling whidi 
is under the cutwaters of the piers, and along the eadi 
and sides of the abutments and wing waUn, and is to 
be half chccknl at the ends of the sills, and gecuml 
to thera by oaken trenails. 

UPrtLLlNO BBTWKEN TUB SILL-PIKCSS. 

The spaces between these timbers or silUpiecea nc 
to be built up flush with their up|)er side by one counc 
of 8(|uarc drcsse<l stones of a size sufficient, Iwlh in 
breadth and depth, to fill up the spaces. These stoDua 
are (o have a chiscUdraught round the edges ; they ut 
to be pick-dre^'^ed. and set in mortar. 






PLATrOHHS. 



Wlicn the foundations of the piers and abutnienLH 
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and so much of the wing walls as may be fomid neces- 
sary, have thus been brought to an uniform level surface, 
a platform of beech timber 3^ inches thick is then to be 
laid down transversely, each plank of which is to be 
equal in length to the fiill breadth of the foimdation at 
the place where it is laid, and is not to exceed one foot 
in breadth. The planks are to be set flush in mortar, 
and fixed to each sUl-piece by two iron spikes, measuring 
one half inch square at the neck and 8 inches in length. 

ABUTMENTS AND PIBR8. 

The first course of masonry of each abutment is to be 
laid on these platforms at the depth of 7 feet under the 
level of summer water mark, and is to measure over all 
49 feet in length and 17 feet in breadth between the 
&ce next the river and the soffit of the crown of the 
horizontal arch. The first courses of the masonry of 
the piers is, in Uke manner, to be laid at the depth of 
9 feet under the level of summer water mark, and is to 
measure 53 feet 6 inches in length between the extreme 
points of the cutwaters, and 1 7 feet 6 inches in breadth. 
The foundation of each of the abutments is to consist 
of five courses of squared masonry, of the average 
thickness of 16 inches, and having an offset of 6 inches 
all round. The foundations of the wing walls are to 
have but two offsets on the inward face, and are to be 
finished in all respects agreeably to the drawings. The 
foundations of the piers are in like manner to have 
of^ts of 6 inches on each of the first six courses, 
which are to average 16 inches in thickness. 
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.••io» 

... •106 
'lOO^ 10« 




Tr^h deannni; oap wid) 

Trap, oloMt, pontion for 

Trap, oontpoMle 

Trap, eonoaibatod (Tlw) 

Trap, oomaian of [D anil S] 

Trap. Bn Boiii patent S, and band iiiakiny 

Trnp CD), mny nloannnf ... 

Trap, wwiy olnaiudng tniinr*Und ■nU-nlnawniy) hintt I 

Trap, cDrtLvawatv 

Tmp, odipao, tha ... 

Trap, 'rpmnumla ... ... ... lU 

Trap, ful „ Ul.*117 

Trap l8|. faulty in >ih«p6. „ •IH 

Trjip, fliod Moil rink* ... .,, ... .„ ... U 

Trap I'U) fixed boloiTTaliraGloMi ... „ ...**UI 

Trap, iiTitiB „ „ B8 

Trap, fiidnp and trinuning' ... ... „ Til 

Trap, fisinjr outiju on ... '100. •IBI. •ItS. •t«.*ll« 
Triip, diuliinK arran|feuienta(Ali«, aae Fig*- ^2&t *IIK 

&c.] . m 

Trap for illurtnting momnntn, -wnviim oat, and «pha»- 

B80 ... Ml, 

Trap (D), fnniafi up ... ... ... ' JJ 

Trap (D), ^iinotncally utraDli ... 

Trap (D), guod alutptt 

Trap gratinga 

Trap, groue „*^i»l.; 

Trap, ffuUy, far nullery Mnka 

Trap (3), handmade 

Trap, nainiAL leatfaijjr 

Trap (D), hoUBet tn» 

Trap, hinta for MlantloD of ... .„ 

Trap rO). hunoh 

Ttap tj)) in mme plaoee muat nbor* aU <^it>i 

Trap, iron 

Trap, IfAd, in balTM «•*•«,' 

TWp, lippod , „. ^ n 

Trap {S} mnde in three pjeeaa ... ,„ ... _ W 

Trap, maindnin „ **I4V, •IM. 16 

Trap, moldng (Sluppiug out) ,._. t., ... ._ MS 

Trap, mechaninal action, fur ilraJna, tp. ... ... *M 

Trap (D), tnedianioany nhoirinK tbc 4itMttM «U(k 

thenttftnuUto t^ka ... *tD 

Trap ^}, mcunaaU prvcf „ *)K 

Trap (D), ocnlarly Bnd logicaUy pnimd ri| 
proof ... ... ... ... 

Trap, (P) of ehaHow awke and fla4 dip 

Trap. TO oH lW.no. •Ill 

TVap. (Pi old 

Trap, (D)oH, ««ntaatlDBaf ... 

Trap, (l*) or foot trap _ IK 

Trap, (D) or Uieir prinntpb. mutt ba omA 
vrntilaLinn oaoaol 1>e wed, wli«m ««l«i) 

nrcflxed 

Trap, oval lipped, Uie ... 

Trap, ;D and S) paradoxml i|DcatIoBa 

Trapped r«in water hand 

Tra^M) «dl plpea (Se« SoU Ptpea) ... 

Trai^iod waatvpipf* ''S«« Waeto Fipaa) 

Trap. p(!ri)ntual walir aupply in (aba kaova m i 

tubtt tnp) 

Tnpt. pMlbonof 

Trap, [D) pMpulng and malday vp . . ' H 

Trap, pra aMdnp 

Tnpa, principlo <d dnbooagn (A1h> aa* nlr flpn^ - 
Tnpa, <P| proof ambal nnoneBtttaiinf ooi ... 

Trap, [D) pnttiiur u lh» dipa „. _ 

Trap. (D) rel» for naUag ewy nlw wiiiig- 

Trap, nuiniDK UUy or bag, ta* ... „ « 

IVan, ID) «mi, the „, .„ „ 

Trap, ulialluw for 7in. jofata. or D-tn^ ««fc fc| tig 
Trap.nmple _ ,_ ^^ ^'Vf 




■MeaMkAa. crParacnpl>a(Mal>Mda.'UV " ?^Ulu»»mA«**«*ai'*>aVl'«M»».««-«»n.''"«BV 



>A«t«<l 



PAOX 

'ISi 

1 19, ••128. -"ISi 

107 

113 

100 

•^91 

"UG 

107 

104 

IflO 

lor 

... 121, L32 

132 

•121 

•m 

••no 

••!(« 

102 

•119 

... UO 

•IID 

•lOS 

••114 

••HI 

110 

.... ... [07 

••US 

116 

107 

I» 

T8 

"18 

'IW 

•23 

Trumpi^t mnuth nKiitoa (bk* iUunt.nitinns on. nuM 68, 14S, 

US, m:, isH) 

Tubo tiutbrtK (iDT Iron Pipe Oatlcn) 
fTiuuiciv lor dniiuvc -waik ... 
Tiinnola in chcniicA] worlu ... 

Tumiim ... 

Tnrujitii, and how to hold H ... 

, Ttabnta 

TwUtcd twnt lupea 



Trap, riphonftgn proof 

TrBj). irinhnntn^ out •• 

^VsiM, iiln{i|]inK out 

Tmp, (D) nmftll 

Tnp. (V) lolilqrintr up .,, „, 

Th.p. Stable 

Tr«t>. {i'\ <trilriiv)( out 

Tfmpit, riMiK-ht dip (8) 

Tnp. (S.) Ktrildng with wwy outirt ... 

^mp, Ktiinip at sir nhunber 

Timft Suttrlifle'flonrtS. 

Trap. [D) testing 

T^p ttatinp' rODffI««i> 

Trnp, (Si trntin^ fur sinhonafiv 

Trap, f 11) liip «tid dioeV in one piaco ... 

TVitp (Vj utpK 

Trajw, vuirtirn o( 

Trap*, rmdlotiqli of (iMCtaalty for '2i) 
Trap, i-entilntinp Iho, op tn^ed hewl 

Traptt, wmiQ^ont ... 

Trap, (S) wiping up 

T^p. (D) inlti tiNndi nni) top in oii^i piece 
TVap. iD) with rWiiJiiiiK cjipa anil ocrews 

Trap., Ip't wit-h flat outgo 

lV>p, i>i I with lu|^ for fixiutf on floor 
TVap, (I*) iHth oDt^ nap and wmw ... 
Trap. (P) witli Miliil onil 
Trap, (K) with Mraight thtrwls of dip 

Trapn, TanI KuUj 

Tray» 

Tributwp 

IVinuninfr doMt trap* ... , 

Trolluy, *•> 






... *M 
... HI 
... 74 
76,«1IP 
... •76 
... *18 
- » 
Trior'*, and aim LBmWt'n inako of wiutv-pKmiim^ 

nhtm •'2a2."*»2i3 

EROROMND tub 130 

'nderliwicUKl joitit< 811 

irndcrliainliJ joiut mikinir ... 81 

Uniuuiitan- pijv amuiirrmnnU 197,, IBS 

lltutoppiiii; cioMita {Soe Foninir Wittiar Olowto) ... Ii8 

Uii*ta^>p«Dg wa^ bwniui nad tiiikt "SS 

ITiitnmedbath* '196, t9G 

;tl]>rigntjaiiii wiping 80 

ftprislHui'liciruujitai, orode borniag, tustanpoii ... 68 

TTrinalii XOJt 

Urui»l unil lavtttorir, cocnpleto 208 

Urin*] and liok combiiwd ••209 

TJricAl, autoniatio, fliuUn^ ••209 

itlmgnlar ••lOT 

* dMDinr (AlaoHM Claaniiiff doart Banna) *108, 128 
■ ... •■M8 

... 20S 
... •208 
... 208 
... •108 
.. tS7S 
•207 
.. 208 
.. •2fl6 
.. *2M 
.. 907 



ftliial, tloMd ui 

Urinal cndla ,,. ,„ ... 

UnnaU, dooraotion ... „• ... 

HTnnalw, flung mpplj pjp«» 

niriiial, Sat baeki^ 

TTtinal fluihlng act 

Urinal fliuhing with aniall daterna, h^t« u[K>n 

Urinohi. ht^^hu for ... 

Urinal, lijipnl 

I Urinal*, uutJnt uf, and toapH 

^Urtnal, mania; watar Mipplgr 

H 'Smbi 



rAos 

Urinal, M>lf-iuitii)g, nphon, WBt«r ffflf ••909 

tTrinal, throe stalled ••309, ■•200 

UHnal, tjeadle aDdom and tnndlos ■206 

Uriual wart«pipea _ "Safl 

Urtiiol water eupplIoa> and wlf-uloaU jr up* for aanie ■•208 ' 
Urinal. ir«t«r aupplj'. regulating •306. •lOT 



VALVES (dcwdt) 318 

ViUvM. artuatod with boy** iiiwilcen •214, '248, •247, *24a 

kc. 
Valve*, afterflu-h (ALw «» Waste Pwrcntow) '223, 'Hi 
•21(1, »'H1, -aw, ••26Q, "aBl, •282 

VnlvM, and caKleaaiMi of wwrknun *248 

Vnlvm. atul tho uauao uF loalcaipM (hint* upon) . . . *207 

Valro, doMta [Soe CUNwt4^ r Jt«> ••200 

Vntrc, cloMt, and rrotiUtioit •119 

VoItc, oloMt. and wactn pnvouUir amnironDmt . . .••219 

Vftiro, oloavt, oartlienwnn '2At 

Valro, olMrtn, fimd (aofftion of) ••US 

Valrii, clflaeta, tor jnvcnilea and adulta, aa Hsad hy 

tbeauthoT '^•22* 

Vatvv, olowrt, judging snd Kpnciflc-ntiona of ... . . , ' SiA 

Valve, oloactn, (iitil) atul now inrcntioiut . , 'iWt 

Valf •, oloaat, npuriug ... ... ,„ ... .,, 291 

Valvo, eloMt, ■ecliuu of „. .,.**139 

Valvo, oloMit, aclf-oloain^ 201 

Vain, oIuMt, mating •200,320 

Valv», doMt, with ngulator, trap, ami pipo, and orar- 

flow romplc^ **8S8 

VaKc, nloM'tti, witL tr»p» 111 ono pleoa 201 

Volvoa, diaphntfiB WDatvpnTonang ... 254 

VbItol doubU BatidaK {Sm Valvea, Afterfluah ; aUo 

Wajit* Frvrantan) 24« 

VatTi«. fop cdoMta (Sm CIcmiiI Valvui; ahn ••• Wurto 
fifnaUftw) 

Valrn, for HoNot woric, and Bsrrioa boiea 281 

Valvn, for flnahiaK oloarta, tto. (See Warto Fn- 

TWtora; alaQ Oloawt BoTvioo Boxw, aitd Valna) 
Valvo, bnifal, ftzlB^ (Alw M* Waato PR»Diit«r«) 2fl4, S» 

Talv^Mi wa«to pnwwntan *284 < 

ValvM, plnninr. and diaphngm ... ... ,„ Ul 

Talvo, idfralator. for oluoola ,'. ... *tH 

Talrr, round, iho ... .. 231 

Valvo, ithoo, the 331 

VaJf-n, Miiijflc, and aitATflnA 34^ 

Valve, Rpitidle, Lhi* 9SS 

ValTfi, Hpindlo. lun^ SU 

ValTo. Kpiiidir, acrvwed 283 

Valve, apindlv, alatuciiWnia 388 

Valrn, apriuK 331 

Vftlvo, »t»p ralvo ,„ 310 

Valvo, tj«M,oirfl4M ^ 1C3 

Valvo w«Uk, for oUlmw, fte^ , ... ... 313 

ValvM (Dl«ot) wiU) coUnvct «SU 

Vaoa contaiTla •IM 

TmtilntinK pipn, apcafieation of SM 

VcniilatitiK pipw ••IIB 

Ventilatiu^' pipc^ rtrttu oxhauat pipe* *127 

Ventilating mp, or TtotUating t«]ip«l hoad ... lU 

Ventilalioa an<[«ir anmntc in disuflgo nvonid ... 'ISO 

Vontilationand fiuay pewple'i ebuRia •ISO 

Veutilatiou (dikinaire auilsuil pip<s) ••US. ••119, ••InO. 
•161, ••IH. "l)U.»»Il)7, ••IW,^"H19,^^171,'^173 

VentQation, experimrata in '148 

VantUadoit of buUilinga. „ ••it), ijq, •i.ijt 

VBnti]ation,hlBtati>pliiiBl)«r*oittboIriie$^MClngiainii *l£2 
VMitilatianofdnlliagvAndauilplpMreTcnMl by wind 

cutTsntM '160 

Veutilatiou of diatn and «>llpip«t „. •Iftl 

VautilstiifD uf aoil pipm. and drajuai^ job oaniplcto..,^^HS 
V»ntilatta4k of aojl pipM, and doMt* without tnp ... •lU 



■MJh, *».. ol FmiagrapliaHaa pMMh, *I8) " »m llli)abaUoi»oDlT<*** VrlnaK mU-kUb*, "lOSt. t SIcnlBai AU«f l^ltfwL 



ItM 



INDBX. 



V«nUla,tion of b'apsMiid mil pipM 



PARK 

••lid, "HO, ••120 
••M8. ••iftJ. ••198 

VTOaUtioB pipe* ••!« 

Veutiktioi), nMctios oF i *1M 

VontiUtion, r'rjui oomniio tb tra|u,iK>il p>pMt fto. ■■■ *tll 



321 

"141 

•lAl 

103. tzss. tasti, *32» 

-^l 



VtmUUtur ^ralin|g:>, in uad ouUate, 
VontiUtniv, ilnwn<tni>t 
VctitiUt«rii. npnoiit 
Vrstrj- Moplc luid dmJtuge 

Viw, Kinxiorn' 

V>lrapa (Sc« Tnipa, V) 

WAKMJNG Willi Iiot-kir 321 

Vr'trtiinb'ndprn M71, 272 

W-\iSU BASINS (for «i dttbonkte dc«ripldon, aoo 

nuzt Toluno) 19i 

Ws«h bwiiM anil Kiik«, iiii»top|iiiig *Z6 

WuA hoidn*, (uo of pipM for 32& 

Wi(st« ftnd Koil pipit lUiii^ „, ...••laU 

Wairtig diKikinfr Ditxm for oistenu ... ,., ... 206 

Vmte duoomniKtiim *"134 

WMto>iiot Tntven ... M(, 'iHS, -j5fi 

Wnate pipe* «i4 drains t371 

Wiwte pipe ftnd trurapvt in»uth. "198 

Wavtc pipdumngnmonts ••I48, "14!), "•153, **ll»S, 

••106, •in", •108. 324 

Wiutn pipr urrnnmanento. bad 197 

Wnalr pipm und tnpc, liinta upon, whrni they c&nnot 

bcrnntiUtwl 'ISft 

WmIc pipe* fur «u(«ni» *10S 

Waale pip« for ubikn, spmlfloatiODS &nd nwt of S'J4, S2& 
WtwUi pnrvMitor Mid baU mlvo fttUohiBent, '•262, 2AH, 259 

WmIu pntv™t4ir drtOTim, Dniilton'i 2&3, 243 

WoaW prprt>nt«r oi«t«nu, fixed below olcwt iwat for 

supplyia^ cIoMla on a lower level, faiuU od ... tOf 

W»eW proTcntcr oiiUrn far twu elosote ••2iS 

Waxte proTomtor cUlwni »orvic<' iux fixmi votupl<it« ••2S5 

W«iit.> pMVMttM-datM^-, Si<.iip'« 2fia, "iSO 

WMt« pnmnter rinternH, Trior ft 8on» 262 

Wiisl* provontOT dttorn, valvdeM ••i66. 267. ••"JOS. ••209 
Woatc proiciitcT cisteru, with qiutdruplp valvM *2'tl . ''£At 

Wael« pnranten ogoaidK^d 299 

WmI« pnnaUm for iron or Hlnt^ oUtoms. K.B— 
FigttTM ••*U. 623, 63ft. •*IS3I. «38. 6*1, ftc,, 
may twflttsd for any d^Hlcm. ... 

Wnate prevmten, London oloset rolve. thx) 217. *23S, "i'A'J, 

•240, •:ill, •242, &r. 

WatOv prevGul^TB, avrew and tan mitlau 2tS? 

Wuat« prBvenfcm, ac'lM'tiuu of, for lugh ot low 

pnluuuraM, and hjitto itptm ... *261 

WwU ptwoiten lervloe bora, see lUiutniloiu on 

I»g«i 33«, 337, 233. 239, 311, 3U, &«. 

WMt« preTvntflr, qtedfintloiM of 337 

Wwt« prev«uter valiro for alttK^kliigtodiacKed irfpoa, 

fur Bztuff under cSoMt amU, *o •^23, ••347 

WaaU pnmttcn which m« podtivQ ospMitj taotiut. 
SMflgrUTM, 6S1, ft9«, 899, 600. 602, «l)3, 601, 
Sa&. MS, 6(17, S'JN. iSOtl, 61(1, All. 61S. 64«, «!», 
Oa», aai. 65'^, 6!>3. O^l, CJJi. 6M, 6M. 666, 667, 
608,070,071. Itiihuii]ilt>eiiott'C«dthatthciaowBst« 
pnTimterB wurkiii)^ witb sijihun umy liu trickoi) 
by BUt nliuwiuic Uiu watvr l/i inaai- (tuiu Ut-e 
down pipe >t full borp, tr by nllowiii)!^ Llie uiatera 
or box to fill too rftpidlr. 

Wnato pRrrcntas, witli iti(U-pti]il<-nt linlcTns, known 
u wrtJM wute prvrvutiutr dat«nu, 230. 210, Z(l, 
34S, M«, 2U, 246, 261. 2b2, 268. 2Ab. iliO. 261. 

2G3. 263, 367, 360 

TmIo | iwt« oUi » with alphon Mdiun iwd HvrriM box 
•BMUnniOt*^ 3», UU, 2tl, 247, 248, 212, 8113, 

3M, Wl, SM, 308, S«B 




—Si 
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Watt^ prwronting boxw for Mafa pa— uw ... *SM*M 
Waste prvmdiag aUCam. faradvte, Udai «id (Uaa 

(or ... '*m'nu 

Watte pr«v«Blin|f cMha doable, i.«., • «b>U wiMt 

pMvaBliiif <a«tar» for mpfiljin^ two aloiili _ Hi 
Waah) pn m at iD g datorm^ Ottert Jc OuinMaT . . X! 

Wa»iT> pTavnotinir nrtnm on aokntiAo priiMi|ilBa *3CK, *m 
WaKto pnvcntJDir ciatcma, partiallr aAuduah. •311 

••JM •»!,•■ 
N.B.— Th«a« an onlr oltoiflBah alateaa 
tho faandla ia ptUlod up, Btul |a( gu^ 
Ihn «MlagB M tiM> far «xhaUHti^ 
WaatA piwrentinp oi«l«nui, which arc 

nfterfliwh •aM, 

Waiitci prcTcatJB^ cdsltma with ball ralvt ikat 

off* au. 

Wa»te ptovcatinfT cittoma, with do«bl* nl>« aal 

oalaract r«tanl(>r, alao with npliorn atnu^[1«MBlte^K.^ 

Waiib! nr<irontiti|r vnlvn for fixins in lavva rtiIWi '^| 

wliidi aro partialty nft«rflai£ ... ^338. "Sti *SttV 

Waata prwinitinK nltwm (or fixing bi hu^ttttmm 

whiii aiv poKittTP aftotfloA ... **34«*^S»*nH 

Waato nduoia^ acnricc boxoa .. *lllj 

Waatea, truinpob mouth, outtiB^o«t 

Wat«r MmpaniM andauppl^ to doaeCa 
Wat-cr fittiQga. atampin^ inr watw oomjwatcii 
WatfT ptpiw nnd Htlinfpi mai^t not be altemd witbaol 

nr>iifir lo witrr (u>mpany ... _, tJK 

Wnt^ pipe, npcaimanla with, for iJkowiac Aa 

fiictiou of watvr, Ac _ *UI m 

Watac pipe for inauta of houaoa to wait wala* na* ^| 

paiiiaN' nilM ... ... . . nJiV 

Watpr fapat, iron and ooypor, wad watar cuntwaiai' 

niltw rt:* 

Wabv pipea. laalrriala for, to suit water ■■— iiiir* tITi 
Wator pipcn may W Laid b^ inkahitMieB , „ . ^^ 
Wata l"P"* laay bo ptravorvd aftur aotieo to 

company ... „. 

Wat4ir, prutootiBn of, to wator oomnanioa 
Wator pipKD or maina, bar* of. for aiiitis^ 

oompanicn' Rjtalatiatia 
Wat«r pipea, power (o opoB gtovDd for ... _ 

Watar ptpca to ttreot nuuna, vaatiiotMna fior lati&c ^^ 
Wnt<«, qtwntity r^nirod (bjr Ac< of Parti«aaBlj jm 

(lay for i-iich pnwun ... ... _ tM 

Wnti^r, (jiinlity of, powor of BoMid ol T^aia li 

appoint an rxaminn- ,„ _ 

Watar ratoa (b weekly ntr) ... ,„ .„ ^ 

Watar ratoi, how TOOWTM .^ 

WaUiz rataa, taadlorda to pay, (or anall p n pi mr — 
Watarrataa, mnthod for r«oav«nr ... ... _ 

Water rataa, »IA not to bo paid by iaooouaiy I««mMi 
Wator lutea, paiil by laadkird on adLall prwMitt ^ 
Wat«r Tstea payabto aooording to annnal vidv rf 

property _ rja 

Wator ral«a to b« paid ((uaitorly fin 

Wntor, abortiHaa pi, and wvtar oonfmi^m' nibi 

emnpta walar oon^aiuM fr«B pMulttea ... *Vt 

Watar, ataaliiy, taai paBxltlas for ... „. ^ rw 
Watar anpply and Sanilary Aot of ISM ... ^. rw 
Water fupp^ can ba «nforo«d by p«riA i fflinaa wUfc 

oooMat oi vMtry ... _^ tWt 

Wator aupply {oowtant] how lu naka uolkalte 

(»r ...«■ 

WatMT anpplr oan bo daaaaded fa«n wntar aoHM^r 

undor penaltlea _ HN 

■m.^ — J.J.IJ. — t-j j^. jj^^ ^ iwi | Midai n:* 

Water supply oaa be eofocood tor aanitaty iiiinmiM .. t9> 
WaUr aupw *t*nil pooW _ rM 

Watar ataabng, conpamaa e«a iwyrar ^aaialllta .. *C* 
Wator npply for wwUng awny aotl, An., «>■ W 



tS* 




enfo>«aa>y l uiUy paopla^ ft«. 



K> 
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tNDEt. 



Ml 



VMoa 



t283 

t280 

t283 

ta83 

t2T4 

t283 
t283 

ta77 

■•321 



'■tor rapply, if not anfflotent. loir to act witb water 

ooinpmulM 

i'W«t«r iiupph' otiiiiT Ihnn fnrdonifirtir um 

"Wnt^ Bupplj. pi^jiltii"" "T wntnr finmnniiitw 

"Wiitw mtpplj-. pnwifT of Bixrd of TT»iip to r«inire a 

onuttnt diippV 

'stermipplj, )€« Vitlrce 

mtpplj to bo kept for doonsin^ Mints 

•upply to ooitr(« %.uA poawicM ... 

nipply, tapttitont, B^iuKtfroct 

'iter mm'y, vnttriM, &c., may OTdn and fiompvil 

mppljr nf viit«r f or liotum* 

Wntor. tuppMnir. vfth one mnin pipe to mare tban 

QDttlicnuv. f«M ClaiLM) 0] 

Water Bupply to BtaMo "S 16, 317. 

WMo* worlw Aeta o.f Pnrliwnent +2 T3 to 288 

WMv, wnating, and powns of wuter oomputv to 

prsTsntit tiHl 

Wiitar (K>nii>tiiiiM.iuid Bosrdof Trade'§anthoi4ty(... t'iM 
Wnteor wona compruiion can compel ownera or 

oocupiora to prokidc pr««crib«d fittloga tSftt 

Wate wastes paualticf for t'iSl 

Wat^tr worka' pMMltint fa* cxtinnlin^ iraler pipfln or 

othn altnnitioiui withnut notitio to oompanv .. . t38l 
Wiitm* <rnrki' pipm* when Hxed in hoiuea by water 

i»in|>anjfii niiij- be pnictiaaed hy baamt owner ... UtTS 
VntiT waxtc pivroRittTB, Bxod tn largw cUlenu cum- 

pU-to ni2 

Wiitor wA«t<> |fnivcnU."r viiiviM, lor fixing 1m?I(>w 

i-li»i>t BHit«, (ir upon phnrgfid pipes .., *i'i'2, "iT.l, •224 
"Wntiw WBKtn ptv»vi>nt<T valves, whiafa aro only 
icfanntia] (iinire», -ii)», S21. &;)i). SGI, 062. 
SOI, 6VZ. OH. 61&. 010, GIT. 013. 619, 63». 
SS-1, S2t, 025. <12n, 6,19, 030. S31, iSt, 633, 
63.x S3a, 037, 038, flSS. ^«. Oil, i42. 643. 
WatiiT worhn refill InlionK tu tw mado witli approval 

nf thn Bmrd of Trade tSSO 

Walnr art for dnwt work. Jco 'ii5, STO 

Walw wt*. nwtial aot of eomponj miwl be ta-pt 
Trndj toi laspcctJoQ by the oonpany or uWk-i of 

tho poaoe 

'W«l«v, aiul powctr to tuke same for ratiupiiiJiuiK 

fira 

Valar, eholylnat^ action of, on l«ad 

Vator cUtcma in cerlala caises miut 1m> ptuvidod tn 

r«*iTp water cccapanr'a watu ... 
Water cistema to be NDmed wJlti pntpor l«ll cix-k 
Watordowta aud fluiouig aeoordipg to wnltT wnrkn* 

raUm 

Watardoaet, down ^pe alM «^ aoeeidiag to Watev 
Act ... ... ... ... ... . . 

Water doaota, peualUea for oomrtTUCtin^ a htniwi 

without 

Wator GMiipunliM* Aol cof orttHl utpviimt water oom* 
Mniu* hytlm Buanl of TtwIv, and tbu Atton»7 

QMwral tiilakii Icf^al prw<wdui^-v 

W«tar oompanica and wtttement of di^mtM aa to 

•nlBoiau^, tee., of flttJn^p [/m^orUarj 

'Watfr oompatiioa and anmily to cloaett 

Water compnnio* and thefr pnaaltiea 

Water oonipanica' diapate, how to wttle 

Wator oontpanioa bava powvTto providofittu^ti atid 

eharge ownar of property 

Wator oolDpaniw, London 

W^atar oorapaoiea may be proaHutod by tho Board nf 

T»de 

Watar«ompanlca may cn/aroepenalticH fornon-nom- 

pGoDOO will) tlie pravtdona of the Aitl ... 
WetM* aompanlaa aaay rapair ouitcru* and fitting 
■ad ehojp for aama 

IWater aompt^iea moot make provUion foFgivisirK 
otnoUut rapply, when deauuidad 



022, 
034, 
641 



tS77 

+27-1 
•136 

tlTfl 
t279 

taa? 
mi 

U19 

f2S5 
t2T2 

tin 
tan 

t2S4 

M7» 
t2S5 

ms 



raoB 
Water oompoi^ca' ponoltaca for of^moea ag^aat 

nfruk'lous fSU 

Wnb« ooinpnniAii* jMiirra- to appoint nti iniipentor and 

panaltiw for oottrnnlin; nim fSttS 

Water oompaniea' power tn put oft water io oarlaln 

oaaaa.' ... +581 

Water ootniuuiioa' powDr to dianontiuiio nipply of 

water fSTl 

Water (.-oinpaiuaa* powera tosaf oroo pmpcr fitting for 

Wntnr miTnpanid* pnwri" lo •nb'r ptrnoiirs tS**! 

WntJiT rtnmpnnitw* powpr to nnlcr pnTnimNi tu ini^iecL 

ftttinga. 4o t2SS 

Water oompMiioa* poanr toprercat undiio ttitunnap- 

tioo. ctotoicdaatMD of water, &?. 

Water c»iapani«a' power to uioke atasndmont of 

rv^ulattOBa 1^83 

Water oampaiiie*' [lowor to ropair or flx tww flitiiig* 

to pTMuaM aan chanfe owner Aa ooata thenof t282 

Water composlaa* remlationa tiTS 

Water oompaniea* mttiodona aa to eompuboiy 

aupply t2S3 

Wwter oompaMda' mint, cAnfirntnlioti of fSM 

Water nrmpaBtMi* miM innit lie pnlilinliod tSM 

Wat«rMtmx>ani»i' wrvnnta may outer houaea, i*., to 

ioapaiit water HttlnR*. &c t27ll, t'!7A 

Water mapanicnlo fiiniiah paniBulan of diatrict 

m^BwiBii reqiUred fZTS 

Water oompaoMe to knnp map* nf pipea t37S 

Water oempaniet to prnviiln n nonatant mippjy tMS 

Water oemnaniee to prvvid') a cupply of^ water 

on aundayit tt83 

Water companlea' water miut only be uaed for the 

purpoM for whkh you pay water rate t231 

Walecr oompaidea wheu pour are proteirtad by Board 

of Trade fmm (fivinj; a ooiutanl aapply .,, t283 

Water, eonxtant. aiipply, how to obtain aame from 

wat«r onmpanie* ... tlM 

Water, oonataut supply of, notiee muct be publlahed tSS4 

WaiiT. conodable 'it 

Water (dlaeoDtiBBantw oO oompantoa mnat Koelve ■ 

qaart«r*a aotioo or pay next quarter ... . . t377 
Water eumliMr may be appointed by Beatd of 

Trade ' ... ... tt8* 

WnUir lilting aoooidln^ t» Aot of Parliament ... tlld 

Wnl«r littjim and water oompaniea' rulea *2T9 

Wnltrr liiLiiqr.i, bitd, oio uuIhwom VoAet lite Sanitary 

A.-tof laUQ .. mi 

Water tittiiipi vaaool be taken for rani t-27i 

Wikt*r. frvflh, how derived 117 

WUm fittinvs, Inatiflloeiuff of ptoper water tUtlnga 

in pnoilaea tu be a nilWnoe t3S& 

WatnniiLDpuiii tobealteied wltliout nulioo ... fl'l 
Water flawing ihiuugh plpea with abrupt odfcun ... '137 
Water metrea sod power of water ounipautoa to let 

OuhUe ... ... t2*l> 

Watar metlan in trapa *t2& 

Water niebe e^lT 

ipea 



Wnuht M Icnvtha of Irad pipue 
WeUa, Joaeph a and Jacob a 

Wcvof lc«d = 19vwta 

Whilf aud red lead putty making 

White Uad 

White lead tadeltemtioB doteoced] 
White land makinir (Dutch method] 

Window lend 

Wiadow lead machine 

madow lead monlda 

Winiea 

Wiping toaneh jointe 

Wi]idnt.' out niit«m> 



■BatadJdl*. &(■ at l'ua(n|.l. <^ llMJt, •!«]. »8ai niaMtalka*ecili(M« Lriaeb, MU-a<4to|, '■«% t SlantOw .M of P*<UmmmIu 
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HUTCHESON BRIDGE. 



respects similar to that of the piere, and the apace 
between it and the l>ack ut' the horizontal arch is to 
be filled up with square jointed hearting stones in Iho 
courses, so as to fill up the s\>ace exactly. The whole 
of the stones of those courses are also to be carefullv 
worked in their bearing joints, and, when laid, are to 
be grouted, with mortar. 

The beds of the voussoii-s are to be droved n)und the 
edge to the depth of 3 inches, and broached between 
tliese draughts. The end joints to be chisel-draughted, 
and broached off between; (he face-work of tlie Bolht of 
the arch is to he neatly broached, and the l>ed joints 
across the arches, and tlic heads of the ring courses, are 
to be clianifered to the breadth and depth of one inch on 
each side of the face or soffit. The heads of the stones 
of the ring courses are to project 1^ inch beyond the 
retaining wails, as shown in the drawings. The tiack or 
crown of the voussoirs is to he worked off in the cuirc 
of the extrados to tlie breadth of 1 8 inches, so a» to 
form a seat for the Aisler work of the retaining walls. 



CENTRK PRAMKS. 

TruBged centre frames, for building not fewer than 
three arches, are to be properly framed and constructed 
of Mcmel timber, and elm, or other hard wood, 
thoroughly connected with mortise and tenon joints, 
screw bolts, and iron straps, agreeably to a model to be 
prepared under the direction of tlie engliteer. Ttiese 
centre frames are to be placed at distances not ex- 
ceeding 4 feet apart, property supported on Itcanu 
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LEAD-BURNING MACHINERY 

(Fji-TEPT TED). 

MADE ON THE MOST APPROVED PRINCIPLES. 




IHIS Ijead-buniing Machiner}' should be in every Plumber's shop, &» it 
saves its cost in a few weeks' work by dispenaiiip with solder; it, when 
properly done, makctt far better work for Soil Pipe Makiiific, Cistern and Sink 
Lining, and such like; it is handy in Roofing, and ijicli:4p«n8ablc in Chcniira] 
Worlu' Work, &c. The entire cost of solder is, by the use of lead burning", money 
^in pocket, as the difference in the amount of labour pays for the acid, &c. 

These Machines are made in various sizes from No. 1 upwards. No. 1 is 
I intended for general odd jobs, sueh aa liuniing Trap« cm to Outgoes, Lining Sinks. 
Burning up the Joints of Soil Pipes, &c. (See Fig. 86, Page 67, &c) 



^^^f^'^^rfw^^^w*^^v%^tf^^^^rv^r^'^f^ 



For fuU pariictdars apply to 

IP. 0". JDj^STTBI^, 

Plumber, Lead Burner ami Sheet Lead Carter, 
House, Ship and Chemical Works, 

78, Earl's Court Road, Kensington 




BILLHEAD FIRE-CLAY WORKS, 
PERCETON FIRE-CLAY WORKS, 
LONGPARK POTTERY, 
HILLHEAD & PERCETON COLLIERIES, 

Fire Clay Manufacturers. Coal Masters, and Sanitary Potters. 



Sole idOTS of BUCHAK'S PATENT ERAIN TEAPS and BUCHAN'S PATEKT CBEASE TRAP. 



UbUlooil fn:* lU.UI It thu rii<lA*0]llliC«l 

fiodelj'i Kiblbllioa t-t tiluriw tlMO' 

KililMUoQ or lliE OuIUij Inilll'il* ul 
Crwl untfclti': ftlio Hicliiut AwaMln u 

and Dublin. 




UboutMOOO Id up) mvufMilon herrrtiiiwUiB, wtrelnlroauoeil. 

pAlronlied by the Qovernm«nt D«panm<in1«, xnd by tho leading ArchttfClB, 

Physicinns, and SatutaHinB throughout the Kingdom ; alito by tho Sanitary 

Prolaotion Associations of Londan, Edinburgh, Glasgow, and other citiei. 

Hone are geaulne unless stamped " Bucliiiii's Pateat," and wilb our y 
Dame m Sole Makers, ^ 



M&kers of Sanitary and Ptuinbors' Earthenware, comprising Cabinet Stands, Urinals, CtaA\ 

Basins : also Toilet Ware in great variety of new designs. 

Sole Makers of ARMSTRONGS PATENT AUTOMATIC FLUSHING URINAL. 

"THE SHIELDS" PATENT FLUSH-OUT CLOSET AND URINAL. 

"THE SHIELDS ■' REGISTERED TRAPPED URINAL. 





l-aTaLlatB>al(Ju tot KlMbuM, ttulcr* r 




In uM il UaliDon] CmLIo. 

W. f. Bii'^itiy, l>|.. BAUioaAr, fitt X**^ OW 

^111,— Vour iJleoc-nnwtiticTniM knd VcinuUion, *ad U*a lh» w— T>m>, h«>« jdw Hii 




lUD.Joantntlr.^AtnWAXPRSVOS.awl^VaB. 
AwMilwl riret Prtu Medal Pr iIm audlMy Ii« 

kt Ui«ll (IKM) Dublin KibUilUiBi : CWUIala rf >• 
Ue KewcHllaUaBU RiIilMiiua : »a4 "iillMi tf" 
(UM0Dl7k«ud|lTMU tbrU tlAa)«llN< 
KiblblUon of Ite MVM SaclMr< 
Mllii>nillaw|ilil«lSaaU(r^BiUUMaaatOk«M{ 



Amutnnijc'* AutaaiMIc lluililnn UrlnaU. 





Cndt* (>tUt Sfphonafo)' 



Attbe iQtemaUonftl Health 

Exhibition J. ft H. Cnig 

were awariled tlie 

fiOLD, SILVER, AND 
BRONZE MEDALS 

for their Exhibits, compris- 
iDg Bncb&n'a Pateat Dnin 
Traps, Craiff's White Enam- 
olled Fire-Cla; Sinks and 
VashiQg TQb,asdBaohaii's 
Patent Greasa Tiafv -locess 
Pipes, &!. 




Simple. Obesp, Ktd 

TboroQghlj' Eflkiwt. 



Price Lists aud all PacUcMiax^ oia«.'V%\vi:A!Uou«k^cwVQ^'^, KlLMAIUiUCK. 
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tlie arches, the sto&eg are to be woriied to a circular 
form, and cut square at the joint to the depth of 3 
inches, so as to give them the requisite strength ; the cor- 
responding stone of the succeeding cout^e locking into 
that immediately below. The backing of the retaining 
walls is to be of coursed hammer-dressed niasonrv, 
oorresjMinding in tliickness witli the Aisler course, and 
properly bonded with it. Circular holes of 3 inches in 
diameter are to be cut through the retaining walls com- 
municating with the voids between the arches, in positions 
to he afterwards pointed out, for the admis!>ion of air, 
and the escape of any water whicli may percolate through 
the roadway of the bridge. 



COLUMNS AND PILASTERS. 

Over the projections on each side of the abutments 

there is to be placed one scjuare jiilaster, and on each of 

the piers two columns executed in a plain Grecian Doric 

style. The columns on the piers of the middle arch arc 

to measure 13 feet in height, including the capital, and 

2 feet 4 inches in diameter at the base. Tliose on the 

two landward or outer piers are to be 10 feet in height, 

including the capital, and 2 foet 2 inches in diameter at 

the base. The pilasters on the abutments ore to be 

^7 feet in height, including the capital, and 2 feet 4 

i inches by 2 feel. Tlie columns and pihsters are to be 

set with their face line at llie Itase 2 feet tcyond the 

ret^ning wall. They are to be built in courses not 

exceeding 2 feet iu thickness, and properly bonded n-ith 

Ithe Aisler of the retaining wall. The columns and 
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ATtVF.RTTREMENTS. 



INTERNATIONAL HEALTH EXHIBITION, 1884. 

FOUR GOLD & SIX SILVER MEDALS 



XWABOKD to 



SANITARY ENGINEER, 

STANGATE, LONDON, S. E., 

SUPERIOR ENAMELLED COPPER AND OTHER 
IMPROVED "TIP-UP" LAVATORIES, 

VftlvB Wub-r Clo«>iii, PorUilili! Wat^-r Clo«ct». ITrinaU, Eiteh«n and Slap Sinks. Wivwe Wat(>r 

FXTiaci'B, HTsriDE-ircrTS. sx,-cricE ■v^x--<rE!S, B'Pj&.ztx? x>obt8. 

PLUMBERS* BRASS WORK, 

t3tati^tfntrB Traps, Drtaiix Fipvn «nd Coimootlon». 

ELECTRIC BELLS AND SPEAKING TUBES. 



BATHS,. 



, hcbt, wilt W.O. e, with HI wlitiflDk Caliinet VTitrii. slsn ^taa} luid Sinmr Baihi, Blilaia, FooitelkJi flb«itioeliw 
of ill ktnilR. in all itfloa, tniltaiull «ll puKhiMd- 
BiUnuUi asit Skvtobta lomuileil on nwciiu ol tmihig or ngunil |ilan o1 tpmnaianX and pwllcnhn at 



TKNNIlSraS' "DTJ T30I8" 

Dramrn Iiead Traps and Bends. 



t 



"V/V^ 




6 



A lai^e Stock of the varieties herein illastrated, of all sizes, flrom 
li to 4i inches, ready for immediate delivery. 



JENNINGS' 

PATENT BALL TRAPS, 

For Lavatory, Bath, and Overflow Wastes. 



TIIESE TRATS [whicli coiuti»t of luai«-ri l ! ■ l.:- S««! ..a ■wnlinpi 
ot till' iwunn mnlvrUl) ptxinran irapoi't.aut advantajOB vTw 
the vdiaary kind ; Otey ninalitiiUi a perfect seal Hgnilut ImHe jinamm : 
UK not »flo('tcd by «W»t'^""' cvnjmrition, iir lypboniigo. »uA •!* eOUlMit 
under all cnadittmi*. Tbujr nre made of inHont bImh, fram 1 i». to 3) bt., 
am) cMi bo »«n ■( tbo Wurka, wIusd they mAf be subJMUd to VMjfm/bam»B 
to t«at their aflkiABejr. 

Pn<v4 onct Partieulan on appHetOvm to 

GEO. JENNINGS, Sanitary Engineer, 
ST^UGiat^s,t. 




AwaMed HIGHEST HONOURS at aU the Principal SANITARY EXHIBITIOMa 

South Kensington and Brighton. 1681; NewoaiIle>on>Tyne. 1882: Qlai^ow. 1B33. 



TWYFORD'S 'NATIONAL' SIDE OUTLET CLOSET 




WITH IMPROVED FLUSH (REGISTERED). 

ADVANTAGES :- 




SIMPLICITY, CLE ANLINESS, EFFICIEN CY. CHEAPNESS. 

romiiiiK iu itai'U a COMPLETE WATKR CLOSET BASIN and TRAP, it Iim 
no raii)pll<«b><1 nu-tiki wcrkinc atru ta POI'L or ifl OtTT OK OKDEH, h«iHH> ita 
SIMPLICITY AND CI^KANLINKSS arc n|.p«ivnl. rw RPFICIKNCT ix pmvod liy 
the tact that lh<- DEMAND ia coiilitiuallv INCClEABIKOi wad wbU« thoukaud* an 
hdiiiD Hnld annaallf, whrnvvvr proix-rly ftipJ th«y hav*' ffi^'*'" tb* no«t <oinp]<>t« KATIS- 
KACTIUN, PriMia an much luirpr tlian tlioMafany iilbar flrat«laa Clcaot olaimiuK tbe 
Htiiuc advantage*. 

Wher<e a FiMnt Outlet la preferred to a Side Outlet, a new Closet called 
tlie "ALLIANCE, on the same principle aa the - National." can be aubstlttited. 

U«id« «itlMS ooinpl«t« In <nia pi4«e ol «aTtlmiwan or Id two fI««m wiUi Baaiu aad Trap atpuat*. la two fdeoM It oau be 
bad wiibaUfatrtDcv&traii. ^^^^^^^^^^^^^^^_^^^^^^ 

A<nnlH BBONZE UBDAL {lUdiari BsDniu)*! Um Naticul Raallh flodMj'* BiblUticn. Knlfhl^Wdfa, 

J una, IH^S 

THE *CROWN' CLOSET 

WITH IMPROVED PLUSH tRECISTEREO). 

STRONG. CHEAP, SIMPLE, 

Tli« iirinrijal AliVASlAdlCS cliim.d (or the ' NATIONAL ' ayply to the ' TKOWS* alon, 
Thi. Clowt tfijiR midf in STRONG K.r»-rUy. V0LLOWout*idc*ud WUITi: KNAMI-.I.LED 

PORCELAIK iufiid.Mi SI-I-XIAU.Y AI)AVTKI> teniae In OUTDOOR BUII.lJlXiiS. HUBLIC 

WORKS, BARRACKS. SCUOULS. Ac. 

It i> uiaduiii two pi««e« only, aadmn hv tiad witb tritbnr'B or A- Trap. 

Kwm j niMot It tal«l baton iMWlu ttio tforiM «ltli a t>n<»non !lniboD Claurn, enniwuil lo Oiabwla vithalllnd) flaih iilnt. and la 
fwanntwd la InoHilUUl* («>ao** tlUMil bon liMtuiD, n J dt^r Haul a/lki Trap. <ct.irk 1. >■■ imi-^anl Kdlkr «A I^uhU ^ Uu^iuf.- (K* 
■ttola o( ttaa Baalu Ivlnc UMiouchlr aulinl. MDd uamdml vktat lull In l( tu malTit a)ll. 

Ilk** baa iMUd uid •ppmed flf. ftuil kiv now (aamlli BUhI uj.lii H. U. Htulirudii aiMl Buratki, aniHn Uu II[Utu;r'B<1 Naval IliMMtali: 
ais tvconwinuIadruiicDgnJiuetnihBMnUcal t^loMioo. AnUtucU, Sanllaij Au(lisrlUa,aBd PraBlketPliuab«*i and aaltranaltf aehaewMcM 
to be IIm !*•«( hanltaiy ('lowU ]r*t)Qtni>tiu»<L 

tUuacWiuai '.SaRlltiry Kfwnl,' OcUibnlMh, }ta. tfUt gaport on U l aMO* fablMtlon.)-' Jfa Mlw Frao^t/lK *■*« nf I*— aj T*< B»<iM — 
b* Biei>(k^'nHl ihanfJii mnliMiuii^Aiur anwdM t" IA«Bi dv (to »ani> aMani) rlaal Jlwi. laA* f w u waiwU lAm In pu ftwaw U Mt-irt. mid ^lark U 
(A«tH (hair <iim iCtllayaoiul mile natitt pmrntti. 





THE PERFECTION OF CLEANLINESS, UTILITY AND SIMPLICITY. 

'UNITAS' 

FRONT OUTLET CLOSET BASIN AND TRAP, 

Combining W.C. BASIN and TRAP wiUi UKINAL, boa the foUowinj; Special 

Advantaites : 

It la not enelond with Woodworir, banc* do ftltta e«n a«eumulaia or Moa]ie detMittm, 
whils evuvwham-bant it oen balwipta«««taod claen with vary little attaiiliiMi. 

AU Jolnta and iMoaMitiotiB an iu aicbt aod awjr of am«aa, aad any kakagft er ollur 
dafaet can b« at one* datMted &Bd remadied. 

By lifCLBft lb* biUfad aaat (aa ibowD in drawiux), U» Baain can ba vaed aa a Urinal 
wftbaut any riak ot vrtOtDg tho aaat. 

Tba ontaido of Bmih and Tn{t, alUiaimh in vi««r, tiaiag ntatly artumented In Haiaed 
FlontI Dacoratioii.iJainorooloarBd, pneienl* a ptoaalas ■MMannca. 
Tho ConitnoUon of ifae Qaaio aad Trail, aud alio ilie Plnihinc afniiKiunaniB. an alialbrto the " AUiIAKCB " Clonat, 
wlueb taaa met with atu^li humdu ; and ttio aamo MinditiaD* and gaanattn ar« applienbla le botk. 



Sole Maker: THOMAS TWYFORD, 

MAiniTACTUREE OP ALL DBSCRIPTIOSS OF SASITARY A5D PLUMBERS' BAHTHESWARE. 
LovwMi DttKFT- Batu St. Wowu:— hANLEY, Staffordahiro. 
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ADVr.BTIfiT!MENTS. 



BOYLE'S SYSTEM OF VENTMTIflll 

Is pronounced by the Highest Authorities in the Kingdom to be the most Efltt 
in existence. It creates a continuous extraction of the foul air, is entirely fr««{ 
down draugiit, has no mechanical movement, cannot get out of order, pequii«s 

attention, and there is no aftec cost. 



" Boylo'ti Patent Sclf-actiag Ventilfttor. 
wbicii does not remWo. is tlic bc-st Soil- 
Pipe Venlilatyr lljat 1 kiiyw of." — Eiinbst 
Ti-BVEB. E^q.. P.rt.I.D.A.. Ac. Lniidon. 



*'Bm»' ili'j^e >'xc«l]f)nt VentilBlflnlitnl 
been bU-oduc<.-d wp Iihvc now gal haxT 
m«tbod« of vuutilabou."— Ite. 6. W.I 

BlCUAKDSrtS, K. K.S. 



From tlie Ut« Sib GiuiERT Scott, 
Arciiit^'ct. 

" 1 bavG used voiir Patnot ScIf-Acting 
Air ■ Pump Vtntilatoi-a witL ctmriplclt 
X11CCC88, and will atwajrs liavu gii-at 
pl^&ftin-o in r«coinm»udiiig tliem.' 



From Sis Williau Thom8o:«. F.B.B. 

" I ]l»Te sena neverat different Ibnnj li 
Mr. Bo;l«'9 Air-Pnmp Veutilsior in aOml 
operation, and Iiavc inach picasnn io 
tfJ^tifyiiiK til tlieir efficipncy." 



Firal Prize Medal (Silver), the higliesC and onl> Awnrd given for Ventilators or Sinitu^ Appliances. Sanitw) 
ENhlbilion, E^Mlxiunie, October. I&84. Highest aniJ only Priie (Silver Medal), awardtd to Ventilatory, Inte 
E>hibillon. London, Stplembur, 1684. Qold Medal (only Pri^e olTer«<J;, open Ventilalion Oomp«(ilion BirkcnhMd, JMa' 
First Prijc IStlvor Mcdali, Mining Intitute, Cornwall, September, 1883. First Priie Medal, Corfc InlemaltOiUt I " 
Cork. September, M^i. Htehost and only Prl;» iiwiirded to Enhauit Ventilators, Hygi«rio E«h>bilian, London, i 
First friiH (Silver MHdal) North Eait CixtHI Eihlliitlon. Tynftmouth, October, 1802. Gold M«dal ^HighcM Print lab 
Exhibition of Miiant and Api}li»nceK tor ihH Prot(ctli>n find Pr««ervution of Humar Lite, London. July, 1SB2. £S0 Ptw ,WI 
Pri/« oiTertO), InternatiDnnl Ventilation Competition, London, May, 1&62. Silver Ke^al (Higheet Prize), Eatttiourpa Svikq 
Exhibition, August, IS81. And First Prize [only una Awarded to Roof Ventilators^, Intamationai Madical ami SmAT 

Enhibition, London, July and August, 1881. 



" T\iQ noiuti of lioyla iu couiiccliuu 
n'itli vootilators has conic to be on a aoiih-- 
wLat aiinilor fooliu|f to lUat of Ciiubb in 
connection witL locks," — liritinh Aivhitcct. 



"MfissrB. Boyle's Patent A;^ - . _,■ 
Vontilntoni have now ostabliabed tboa- 
G«lvf8 bvyviiid 4 di^ubt OS Liio ii«an*t*« 
perfection of auytbmg of Uir kind bdm 
TW . " — ArehiUft. 



'• Tbtf Air-puiii|) Vflutilat«r ia decidedly 
the most L'fficienL fixed foul -air- withdraw- 
ing tuodinm that I ever met with." — W. 
EAdutie, Esq., C.E. 



■< Mcs&rs. ilobiart Uoylo anil Siio. s* 
fuoudcrs of the prufcssiuti at TvctUabnf 
onginocrs. have raised the subJACt lo tb* 
dignity of a scioncu." — Imdtutrf. 



ROBERT BOYLE & SON, 

VENTILATING, SANITARY & CONSULTING ENGINEERS. 

64, Holborn Viaduct, London, 1 

AND 110, BOTH>NE.U- ^^^^V^x ^V^v^QOW. : 




JOHN BOLDING & SONS, 

;^anitarn Jminhcrs ani |Eanufattitr£rs, 

frrosveuor Works, South Moltou Street, london, ¥. 

jcai? A T^T.TptTrnrn x&aa. 



HOLDING'S SIMPLEX VALVE CLOSETS. 
Boldmg'8 Qrosvenor Valve Closet. ^^ /^^^^^;^^ Single, Double and Automatic 

Syphon. 



Bolding's Special Valve Closet. 

National, Crown, and Atlianoe 
Waah-oul Oosets. 

{S«at and Door Action Closets. 

Bharpe's Pans and Traps. 




Water Waste Preventera. 

Patent Ball Valves. 

Screw down and other high 
pressure Valves. 



lOLDIKO'S SrPHON WATEB WASTE-PSKVEKTEU, FLUSHING CISTERN FOE WASH-OTTT CLOSETS 
"MoGiirs" 



SEVEN PRIZE MEDALS, International Health Exhibition, 1884. 



Patent Urinal 

For 
'ubiic Buildings 

and Stations. 

namelled and 

Galvanized 

Iron Slop Sinks and 

Hoppers. 

Patent Traps. 




" Tip-up LavatoriM." 
Earthenware 

Table Lavatory Tope 

Urinals. 

Enamelled Iron 

Lavatories A Urinalt. 

Slate and Marble 

Work 

of every description. 



MTHS, mUK, BYDRAKTS, CISTERNS, VEHTIUTORS. EVERY DESCRIPTION OF PLUIBERS' BRASS WORK. 

AH the above shewn with Water Communlcntion at ttbov* actdpett. 



L 
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ADVEHTISEWENTS. 



The Triton Patent Suction Valve 

WATER WASTE PREYENTE 



*'^^^^WKJ^^l^<#4«^«4.*\^\^^#4.#^P%«V 



P. J. DAVIES, Inventor. 







ORIQINAL SUCKER-VALVE 08TERN. 



TUEisE V&lvos aro thorough Water W&aU Provent«ra, being oxidJiAttoti o-ii.i .^:.. ,■ 
made in atrict aocordftnce witb tlio Motropolitan Wster Act of 1881. Each Cinem is Utf«ii 
Btamped with the seal of tlie New River Company, 

Tlicy are oiado fliiituble for hopiwr closota witb or wittiout siplionfl (with sipboo* to ensnn ■ 
aapply of nut ia» tlian twu g&llouit at each time tlie chain la pulled, a gT«at clesidenlmD mUi 
articles). Tbcy arc also mado witli doiiblo-sizcd cietcinis, wliicli ensures aaffictent water for two 
one for the aser to apply on ontoriiig tho closot, and nn« for the naor to apply apoo loAViog tbi i 
without having to wait for the bait valve to supply the nooeasary quantity for the seeoiid Aaik. 

AFTER-FLUSH CISTERNS. 

These Cistoroa arc perfect Aflcr-tliish Waste Preventer Cifltema, inaamuoh as they give uoe dut 
Uoah oa the poll of the handle, and oas diatlaot flash apon releasing the handle. Thay nay ^ taJ 
of all roapcctable Lead and Glass Morchaots in England ; and of tlie Manutaoturer. 

F. J, HENDERSON, 
5, Kenmure ^o^^, ^^ckuey, London. 
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stone, is to be formed on each side of the bridge. For 
this purpose curb-stones are to be hiid at the distance of 

5 feet from the basement course of the parapet walls, 
the upper surface of the curb being 1 inch under the 
level of the said basement. These curb-stones are to be 
1 foot 6 inches in depth, 9 inches in thickness at bottom, 
sloped to 6 inches at the top, and laid in lei^hs of not 
less than 2 feet. The spaces between the parapet walls 
and curb-stones, on either side, are to be laid with pave- 
ment on a solid bed of concrete, consisting of screened 
gravel nuxed with one-fifth part of lime. The pavement 
to be neatly chisel-draughted round the edges, and the 
vertical joints squared, lipped, and pointed with Roman 
cement. The stones of the footpath are to measure not 
less than 2 feet in breadth, 4 feet 6 inches in length, and 

6 inches in thickness, laid in mortar flush with the cm'b- 
stones at the one edge, and on a level with the bottom 
of the parapet walls on the other. 

DRAINS. 

Along the imder side of the curb-stones, on each side 
of the bridge, and 9 inches under their upper edge, sky- 
drains or gutters of Whinstone rock are to be formed. 
The stones in these drains are to be not less than 1 foot 
6 inches in length, 1 foot 2 inches in breadth, and 9 
inches in depth, having the groove or channel wrought 
to a segment of a circle, 7 inches in width by 2^ inches 
in depth. By these gutters the drainage water is to 
be carried off the roadway into sewers communicating 
with the river. 
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APVERTISF.^rENTS. 



THE S^ PANCRAS IRON WORK C PANCRAS R' LONDON 

PATENT STABLE ^^ FITTINGS 



:=EVER, 



HRM^ 



--^»^., 





INVENTORS & MANUFACTURERS 



OV ALL Kiyns OP 



Wrought & Cast-iron Fittings 

STALLS & LOOSE BOXES, MANGERS, &c. 

Patent Sanitary System of Paving 
and Draining, Ventilation. 



WROUGHT-IRON SURFACE OPEN OR COVERED GUTTERS. SYPHOH- 

TRAPPED DRAIN POTS, &c.. &c. 



r n n ■ ■ r--" — -- 



CATALOGUES SENT ON APPLICATION. 



SANITARY COW-HOUSE AND PIGGERY FITTINGS. 

Iron Straight and Spiral Staircases, Gates, Verandahs. 
Conservatories, Roofs. Porches. Footbridges. &c.. Ac. 



s s: o ^w II o o im: s 

The St. Paneras Iron Works] 

ST. PANGRPvS ROA.D, LONDON, N.W. 

Three MM\UL\tt» tolf T»«m *««»»« UA«^« c:,i<ni>w. 
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-Ik lipped or laid to the depth of 3 inches with Roman 
lent, and the beds of the face-work of the retaining 
ILs, the pilasters with tlieir basements and entablature, 
the cornice, parapet walls, and other exposed parts of 
the work, are to be lipped to the same depth with oil 
putty prepared with a mixtore of fine sand and tinted 
of a stone colour, to the satisfaction of the resident 
engineer. 

MORTAlt, 

The mortar for the foundations of the work and 
abutments, with their wing walls, the piers and arches, 
the retaining, spandril, and parapet walls, and other 
parts of the bridge, is to be composed of well burned 
limestone, of quality appro^-en of by the engineer. It is 
to be burned at or near the works, and slaked as it 
comes from the kiln with pure river water ; it is then to 
be mixed with sand, free of earthy particles, in the 
proportion of one measure of Ume to two measures 
of clean sharp sand, or line screened gravel suitable to 
the spe<nes of work for which it is to be used. 'I'his 
mixture is then to be worked to a proper consistency by 
manual labour, or a horse-gin and mortar-rollers if 
required. But, notwithstanding the proportions of Ume 
and sand being above specified, these are to bo subject to 
alteration on the inspection of the mortar by the resident 
engineer, who is also to decide upon the quaUty of the 
Roman cement and oil putty for lipping and pointing 
the works. 

QtrAnRisR. 

Tlie stones for the outward walls or face-work, in- 




Buchan's Patent Self-Acting Exhaust, Induced-Current, Fixed Ventilators 



" lb. W. p. BvciM*. " St. W«t r.4«r(. aiTMl, nb«D«. M«nl> UUi. IM& 

" Dou air,-'Wa hiiu unil foot ApiiUuins mfwr nnhil ImiaUT. aiiil IdcI Umm to wttrk 
nlit(kol«ri1}'. Ilvllnr** Tiblga vf Ki|>nlin<mU Anl hiwukI out «;'■• lo Iba OMBfantl** VnrtI* trf 
Xuni VfDtllBior. mil wo tiarrnd iloubi ol 111 tntitt tnrliap* Ibc IcaM Itoble W <lcivs-danikL Hd Ita 
' JNdenI Wlnd-Powei Eihuiat Mctor of uijklnilfa th«nMketkDO*nW ■!■. 

" Your* Iniljr. -J . UrKIWACK It W, r^. ROWAX ~ (AiaMMtML 




111 ttie Comparativo UxpcrunoixtBl T«at» o(niiiiiol«d b; Hr. 8. 9. HaQjrw, «t 
Ijundiui, Hr. BurhAn'i,V>ntUat«i««xoDUedd] tli«nthcnbj-iiboutlM,aM Iwtof gnUw 
exh»u*t In lwent/-uiiQ boon' tiinu. In WstefPnicrf Kud EttiKiut Ttata, Bad* ■! 
OUagoir and OiMnrM-lc io Marah, I880, witJi Ships' V«ntlklan, Hr. BwdiiB's >ltD 
ahaiTfd btet, an<1, tti«n<fure>, npplicd «n the U«t four Cl>n-Lin« Sl«ain SUp*. 

iUutlriitnt frier T,\*tt m4 TaltmimiaU ta h* knj ftre frvm 

N.. 1. W. P. BUCH0, H.S.l, Sanitary Sopeer, 21, Reolrew Stmt, Giis^ow. 

Patentees ftlso of the Drop Dlk-connoctlntf and Ventilating Drain TrapB,Greas« Traps Itorfttnlu. 
Pipes Ton Drains, and the " Capmlchael" Watsr Closet. 

Gold. Silrer, snd Brouz^ ]U<«lftU nwardml'at iLo tntornatiniuJ Hnlllt XxUkiUas, 

LoudoB, 1881, to BuoIuiii'h SikiitUry unil Vunlilntmg Appliftiuv*. Alio UighciA 

Award itt KoatboHrne, October, ISM. 

(SsB urn J. k H. Cbuq'b A]>VB*nniaarT, Page S'S.) 







ADVERTISEMENTS. 



EST A •rt.ts:h::bi3 17©o. 



JAMES WOODWARD, 

SWADLINCOTE, NEAR B U RTON-0 N -TR E N T, 



M,tNUFACrimEH OP ALL KINDS OF 



SANIT ARY EARTHEN WARE. 

%u\im laiimn', Anbliecls'. At, Special De&igns receiie prompt & careful mam. Prl» Usts& fnll p&nicaim oa tppliollicl 



Awwd id Uorit fti Lho Intenuitiouul Ifnlical utd SiinitAry Kxhibitnon, South KfqiAinKtim, being tlio ffighwt Avord for, 

thtf «lHi of CIomL SoU) Uanufauiurcr fff 

THE "WiVHH-OUT " C1-.08ET 

(PATEUT), 

•*H<iw toDnun«Hoii«'."fnimiiP«iwThj'T. MKLLARD RKADE. t:i«j..C.lJ.. F.K-I.B.A-, 
nwl bcfgm tho Ijivprpnol AirhltMituTiU Scvtcty:— *'I omiddrr tlin pnn-rJiMct obfttrtiotiahlo. 
(•cij)(idn]l,v ninDT titfi iutrndnRtiriD of tho 'Z-pillon TTKiiUtinK cinU-ni )iaAm''n'i>M)d tl» dilBou] 
BTettin K the iif trr-fliii>h to All ihe pan. Th« ' contAinor ' in unooU; « rvM-r^-ou OMtod with 
nidilAri by th« luin hcildinir Uio y/tXrr in tho baiiiii. A baNUi with it trap at tho Ma *ir h*el[, ■ 
11 •WASIt-OUT' hfunn, M a fu t.ettor AppAMtU." 

" liRnroTement on Suiitftn Ooiulitioii of Hoomm," fiuoi a rapiTbv J. COItDI'nT. rMidfcalbi* 
the liii iiif fliiliiiiiii rtiimiii. iTiiiii 111 ■till. 1879. *' Wen-pbL-« dof active Ctowt Apphoncv* bwUw 
Kuitplo • Wuh-Onl CliiBot,' vhinli in uf whitii «ttrtlu;nir«ni, vriUioul uij t*1vo, and w pomotlj 
•oU-eluauatu^ an to mature wty little attnition." 

Extntct fnrni a. lectin* bj- W, Eamib. Eaq., C.£., at the Inhrnstii^atd Uotltli ExLiUtivii, July 3$th. 1684. "J rii^itlg 
Jt'^jli-out Flunhiiifi Rim Banfn, in MiiiiiMtiun with » unutli Fliuhin^ Tank ovivkod, whEcb tntrAy rMjalr*^ 4 louoh of tlia 
cl«|)«udiii^- cluiii u[id rin|{ lo liUtniTti th» whole eoBtMitB." 




Ev«rj Bft«ln bata printed on It the 

WITHOUT THIS. Any.tai 



TMdaMuk "WASH-OUT.' NONS AHZ aSHUIHE 
it at this Ttada IC&rk will b« legally prawoutcd. 



Combined Slops-Receiver and Wasli-Up Sink. 

This received Award of Merit at tbe Soutb 
Keoeingtou Exhibition. iBdl. 

SUITiBLE FOR R£MSHI£HT BAR OR SURGERY. 




ALL KINDS Of 

WATEE CLOSETS, URINALS, LAVATORIES, SINKS, &c. 

Prioe Lists and ftiU pcoticuUn on application. 



CABINET STANDS, ah patterna ana eizos. 




SINKS IN MANY SIZES AND SHAPES. 

fS€t Lut.) 

This Sink ia ia um al tiw Labontory, Hmcu SciHicw 
OoUege, Biraiasbun. 
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provided by the trustees for their works, exteoding to 
two acres or thereby, with a wooden paling : he is aJeo 
to erect a work-yard lodge, consisting of two ftoan, 
agreeably to a plan approved of by tbe engineer. The 
grouiid-6uor ia to be for the use of tbe contractor, and 
the upper-floor for the use of tbe resident engineer and 
trustees. Allien the bridge works are compieted, tbe 
contractor i& to remove the said paUng aiid work-}'ard 
lodge, (the materials being his property,) and to restore 
and leave tlie ground as nearly as may be in its present 
state, by tbe removal of all rubbish and chips of stooes, 
to tbe satisfaction of the trustees. 



I 



QKNBKAL OALIGATIONll ON THB PART Or TaC 
CON-THAC-TOa. 

The contiQctor is to provide and pay for all timber 
and building materials, and for their carriage ; he is also 
to pay the wages of all artificers and labourers emplovod 
in the work, — to pro\'ide a service bridge to facilitate 
his operations, — to furnish tlie pile-work for the founda* 
lions, — and provide three truBsed centres for building the 
ardies, with all their necessary supportis and apparatus: 
he is also to furnish pumps, engines, cranes, tocds. 
utensib, and implements of what kind or description 
soever as may be found necessary for pre])ariag tbe 
t()undatioiiH of the bridge, and execuliug and conipletiB» 
the whole euperstructure, including its roadway aad 
approaches, to the full extent of the bridge and it8 winz 
walls, in a safe, elective, substantial and workn\anlike 
manner, under the direction and to the satisfaction of 




illustrations showing the Application of our Hot Water Cylinders sent upon request 



i^i'»'i'Vn-i^Si'«»ii1^ 



CORRUGATED IRON ROOFING SHEETS. 



PERFORATED ZING. 

ZINC SASH AND ANGLE, &c.. BARS. 

„ FRIEZES AND FRETS. 

„ BELL TUBING. 

„ GUTTERS AND PIPES. 

„ DORMERS. 
SHEET ZINC. 



SMOKE-CURING CHIMNEY TOPS. 



Illustrations and Prices sent on Application 



FREDK. BRABY & Co., 

FITZROY WORKS, 352 to 362, Euston Road, LONDON. 

ALSO AT UVERPOOL, GUASGOW, kWO atV^^Q««a. 
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wise pay the satarj' of the resident engineer, and taoat 
the contract price for the bridge to be paid to the jirift. 
cipal contractor, or his order, by instalments, proceedisg 
upon the certificates of the engineer, or agreeably to im 
directions, in manner following: viz. 

One-twentieth part of the said contract price vi^Kii i 
quantity of materials of the \Tilue of £100 Ktcrlim; an: 
laid down upon the ground, and the deed of cuatnid 
signed by the contractor. 

One-twentieth part further when each of the platfonm 
of the abutments and piers are respectively laid. 

One-twentieth part when the 6rKt abutment is brau^ 
up to the springing course. 

One-fortieth [lart for each of the piers and remninm^ 
abutments, when they are brought to the height of tbe 
springing course. 

One-fortieth part when the arch-stones. of each c* 
the five arches have been worked, or when a (|uantitr <rf 
arch-stones equal to each arch arc hewn, and ready far 
beiDg set. 

One-fortieth part when each of the centre framci far 
the middle and two uf the side arches shall have faett 
pn-pared, and are ready for the work. 

One-twentieth gmrt when the retaining, s|>andril, and 
tye-wall» shall have been carried to the full height. 

One-twentieth jtart when the covciii^ stones, fmxe, 
and cornice, arc laid. 

One-twentieth |mrt when the parapet walls a«d mad- 
way of the bridge are completed. And the balancr i^ 
luaiuing of tbe contract price when all the ^%orks are 



PATENT EARTHENWARE WATER CLOSET 



/ 



HIGHEST AWARDS 

TO 

1 Banrer's Sanitary Appliances, 

JIT 

lEastbournt d Brighton. 18£1. 
Sunderlsnd,18e2. 



'•<.. 



.^ 



AWARDS 

It 
Bsnner's Applianoai) 

»T 

International 
Health Exhibition, I6e<~ 

Ore OOLO Medal. 
Three SILVER Midali. 
0<i« BRONZE MKlJil. 
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No. 1. — SicmoN Axii MorvEAJu-i Purrs of B^uixxus PAmrr Wj.ns CtooiT. 

This apparatus is constructed in piirts so arranged that any person can readUy take them 
ftpart, cleanse, and roplnco the whole. 

The receiver is mode in one piece of white oftrthcnwaro, with inlet for water and tltishing tim 
A. Rjlow this rim is a channel B for containing water, and the basin C is made with o turnover 
rim E at top to dip into this channel, whicli ftimis an hermetically aealod joint ; at the same time 
the iKutln can be oatiily removed, which is a disthictive/eatwi in tJiis invention. 

The Saucer F is also of earthenware, and is titled on a metal brush H, which fita into a slot I 
in the axle. 

The axle, being short, is not liable to get broken, as ia the case in other closets. 

The dotted lint's in tigtirc N'o, 1 indicate the ptisitiun the Saucer K aHsumes when the handle 
b nuoeil, so as to discharge the contents of the saucer through the outlet M. 

The whole of tlw a[)|iaratuH may be thoroughly ventilatoil by an oiitleL arm as shewn in fig L 



No. 510. Banner's Patent Earthenware Closets, with white Imwd ... £i 10 

Extra large supply Valve and I'atent Regulator, fitted on dmaa ) i ^ n 
of Closet ,..§ i * " 



BANNER BROS. & CO., 

11, BILLITER SQUARE, LONDQU, L.C 
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rials, or the due and proper execution of the works, the 
same shall be explained aud decided by the saJd chid' 
engineer, whose avard in all cases aliall be final and 
binding upon the contracting parties. It is further 
declared aud provided for, that if it shall at any time 
appear to the said chief en^nccr that the works are 
not proceeding in a proper and tsatibfactor)' manner 
agreeably to the contract, he sliall have the power of 
discharging the contractor, taking the contract out of 
his hands, and employing others to finitih the works. 
Id the event of its being necessary to resort to snch 
nieafiures, the trustees shall pay such sums as shall be 
awarded by the engineer to the contractor for work 
done ; but if it shall appear that tht; balance of the 
contract price is not sufficient for completing the re- 
mainder of the works, the difference, so ascertained 
and determined, shall be made good by the coittractor ; 
it being the futt meaning and understanding of the 
contractir^ parties that the agreed upon contract price 
shall complete the whole works herein specified, and 
that the annexed schedule of prices refers only to extr* 
works and deductions, proceeding upon such writlen 
ordent for their execution aa may be issued from time 
to time under the hands of the engineer. 

When the works shall have been found by the en^neer 
to have been duly executed and completed in all respect* 
agreeably to the contract, and to his entire satiiifactian, 
the same shall he intimated by a writing under bis 
hands, witliin six months after the date of tho same 
having been so declared. He shall then take thr bridge 




AB\'ERTISEMENTS. 
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SEND FOR A PRICE LIST OF 

JOHN BLAKE'S PATENT . 

lELF-ACTING HYDRAULIC RAMS, 

For Raising Water for the supph of Towns, ViUaees, Irrigation. 
RaJlv&7 StatioDB, Uadsiods, FaiintaliiB, rarms. 

.V« ('«•( (or iloUvf Jhtver, nfiich U •fl'Uiittff front th" Str't'it •>( 
IVatrr paMiH'i throMijh tht llnmit. 

NO OILING OR PACKING REQUIRED. 

Maitr In ilnalunlMifmDilooiaUni.OaoiimUaftipcrdB}'. WUHone UiB)irl>Moll.;<oan. 



Ftuiu Mr. 



SpKdaJ BAitiH fur High FklU to M-tid u|t Two Qslloiu out o( awry 
Thk R^F.i *m M(,* n i-n nt "Fitt! wdtona pa«aliiir through them. 

vtU faraeE-t»B»siArfr«'(p* v<ll 

m nrlB* ihlbt B'Ttnl l.f • 

sESrSTiff TESTIMONIALS. 

PronT. R. MimumiH, Khi.. Ktlunnr H«dn'. llaaM-l 
rnbniBrr «ii.l, \tn, 
" tadnoad br theirooci rapanat mrdouiln, Hr. J. A. HtiUhAuini. « Ui 
IM naddBf of Uw Drdnnllc Ham li< hwl Inm jvu, I oricmil Uw oa* 
JOB flMd hne • rear tv. vTiKh I am filMawl to a; hu Hon workari 
vallBlftli'i'l^- Yal Ih* (•« Kani joo BmiA »i Stios • llllt Munor. 
niaacaatanAilia, nxr mj braliMn and mptHS.ttr- I ibinli. b nil] asiam 
t*m>ffe*bla«Mnu<l*orroU>nuuaM. U'aluulKRaDinialLrairrll kncm 
tUm. wlilili fKi'd • '[■l«c»ble tiAXvn. uul vhloli JOUI Kalu* tlKpluoL 
Tliiiyan'faniniiUir «iUr iiimiiuli lhn».i|iwrtanal a iuU« of rtalltwy 
»Ii«\ ■ lllilo In ntm M tlir {jiiuitllr T"" |T>a»aiil«ad, lou Bto»a»l»«( 
WO tMI, anil ■'lUictil Ui* Ulcliuat lUteh to tba tlma of Ih* laU nfon 
aur i«n&iit-" 




Tkla IUk f.H 4>iti«ialc 
(■4 (■■)., Ua>i>M><-t*>l>a 
iRi «l* Ivrr i^lw --qa vf 
nan tn albuu mmIim 
ilinaaiiti 



Prom tl>( RMt llonoDnUs Ilia Bail of Oh&xirii. CMlla PmlHa, 
March lit, Xttm. 

"We llji-tnulJi R*iii tnctKl (orm. al OmU* lynlna liai aiiiiiTPtil 
|iert*cil_'. (:oDil<1«lnr thiTarj unall tall allalnablt b^ Um ualura of 
llic rmiind. It !• 1 itrcal autOH*. aari tbn*i nji wawr In a rlMam on ihr 
toil ol a bmr to fiei liltli. Wban Ur. UUka ttnt iitauoiBl to iml II op 
t (InuMail tlie paaaiMlItT ot It MMMdlnt. ovine to U» nalun „l iKt 
■ruuuil, tun I liavB haaa B>oat ■pawHly unilatalTal. - <ia..n >aii. 

rTamUwIUcbt IlotKinfaMaUiaRBJlor RoaaKt.Ml. £acun ftuv. S.W 
Juaa inh, IHH). 
" iflt,— In rt[il7 VI Tout liMialqr, f Laie |dnuui« In alailai that Uib 
llrdnalla Kam which fon arittA for losal ( la/ton Aon tl* s«ck n- 

'--"j- -[') ir t It ■ ITMI ail I think Iha tnnk h n>»<lilli 

pmlllalilaUiirauon acnonUorilrt *«ty MiiatI UI of Init Ikraa tatwtlli 
nMrl. jron lia>l lo ilc^. uiH I U«tl alvara br f )ari M ranmnanH ra*. 
VoonMUiruIOr. KiiKaai." 



WiLLiiM Lin. Afi4iltsci auil t'ount* HiiiTijr«r. Huioiiiaa 
Vrnwy. Warwick, 14tli Janniiv, IMI. 
"I ba*B retr nm^h iilaaiuw In ■Wlnctbal W FMenl HtJiaullc Bin 
I bad Iran you lur iln Kcv. J. (^rdnJIOarAnar, «( tha Vloaraca. ■<■*- 
lara Mafalon, anri vliieh ;oii Otcd Uwn. U. t ooniUar, majartaM)' 
anocaarfuLaiinilbiatail bale*; 4,lS0nUi>ii><)f <<-UFrwrila)ran|a«lar 
Ibrmithiba Bam with a iliat ipl of IMl. «n. uu:oI thia )»aU vnanUti 
1,CKIIIBlliHuamMDtuptoafaalfbLat4U'L.i!>ua'insTHu«e(nt.olUirtUl 
cSwt, and tilt aulH Iff tt <*wklii( U m >U(Ui ai m In unioM InaniUbla. 

ItDiii V. V. lla<>>Kl!«Tk!iniai', Kw|. H.I'.. Pjl !■««*•. Tlatiorr. Wllu. 
tnfiwi ^nh, iwai. 
' ' 1 hBTe DO liHlutlon In laTUil •uu' -'rif iK:tlnfi llytlreuUi' Raiii and 
BUi^niliu far aitlnitiilitilnt llr*. vlllrh jruii lakl dcivn tiom, luutnillnc 
about onaatUa of i4Ha, h«(MT uilliiael'Ti. Tba Ram loKnui.ianU 
Of tkXOo gallniB wr inr taaacmn t ii iro ir hidillnf A.<Oi caUoni. at 
andtnUonalCHn., MluTUfl. altfnvUianiaf of thahanu. Iranvhlcli 
i wai i u lt tha valor la dtauAutad lo Uie Itonae. liaUn. tamo laru an>l 
Miin) eollMai; aed hi nM al Ir*. four >M< caa ha Oatmw an Dm 
tiooM mm iHfftnnl atitea at a |R<*I forM anil ln|« TohuuK I eonalriai 
jour atirt hu b*««i deaa wall anil (OclaBUr, anl (loa* ^M craXa. 

Kniii. .TotiK II.>WK ItKKNiuH, Kaa..Mnmed !!««■*. I'ManBaU, 

Aniu*l»tti. UM. 
'-lhataiuntlipkMDniti«rinf thai Iha Im H.rdnoUt Kami r>u 
vol down for nu. ami whkli am anjnillad fran a tvAat uw jriiMInc In 
Ihii dir aaauM ual; J (aOoaa pa* nlnala. am •anilloi up an ainiila «i|i. 
nir 1t(iii<r anil |K» hontv laim, ilUlrlliutla 
I numlban ^.ijxjft. uf film, anil Man alaraUon al ISTII, 



H)' of italar to mv limur anil Iha honaa Han, ilUlrltutiaa Ilia (uw- 
Hf (Uraucb numlban ^.ijxjft. uf film, anil Man alaraUon al ISTII, Of 
thUnmll I Iklskjoukaivu n>«rl> nswn lo b« |iniu<l a> I liaT* to Xm 
«UilM.' 

Kriini Mr. J'mi?i A»rHaiti.i>. I^lnon lo Mavra. Ilarter. Walkaf ft I'd.. I^w l^pUln TinraaKtnis WInchaMi, Fatiruafr inUi, lan. 

Euivnoil. \4iLi..iirt<>litl1ii. tail. , "lnaiui«wtl«roar Ifnulrr, lam (laaiaiurtlM nfit»na\\aK»mjat 

■' I am Rlatl tii Inform jva thai llir lljrilrauUp tluii grou lliail for ' anl ma la MovawbM. UHt. 1* wOfklq sicaMlactr '*'■• ""^ f t^a* nu 

E'luiuiai UartHr. K-i.. whilit ■otkin« irlltk b tkll of Son.. afiJ foninii to IfsnUa. 11 will mrk sfaaB miiU ta i ai ataaJ. a< It ba l>MB Mnnl llmaa 

* brljcMcifaofi.. thrDtxbtWrarbaf dellTvr)' |iii*.bi atMklni etcaail- " " ' '" " 

InniT wrJI, ihrowlnc iiy iiloU out nf at-iir X, yiai* \*mint Ihnaili 

il, Uim (lilnit iTiwramt. vf utef ul idtett. 

Blake's Rams have been supplied to the followtng -amongst others: 

ToIIIbIIo^ lllrbti«aaili*Duka«flOnnaii«tit ralTisKUbl Hon. Lof I UcosBtlil 
niar.nara i1i< I>ati> .>! <-Wr<laaJ „ TW Rlfki Hon. Load XlbMM^l* 

Ilia Uiacc ilic tint c nf hmlanil , Tl» BUitlil Hub. La4 HaltiaKOli 



I 



•toilaa tba flooda ihii wliiler. tatUnt wo aatM tlitvuik a daUvatf irfu 
ta»rv4a lo«t alllia nri*alH>,aiMtBllaM|i«'l>y. tlihaurti ytntrnj 
imnlaaitaMim.' 



, Tha Klfht lion, tbn ISari of <-a*far<l anil 

ilalcawna 
, Tba RlRhl Hon. lb* Earl of tuar*) 
, Tba Klght Hon. tha Earl «« IIcImIb 
, Tlw KKIH UoB. ika KatI of RninB** 
, Tha Bliiht iloB. tha Bail of (IruMtl 
, Tha Klihi Uoti, tba Kail Baaoohmp 
, Tba CtotintaM da Ibaalla 
, Tba Klfht llDM. Lotil VUcmtnt Oahmr 
, Tba Klgkt Men. Lord Vbcoant HHilnM 
, Tba Ulsbt Hob. Lord VUmubI i.11lileii 



. Tb* RIcbt Hon. T. Sotbaraa-EBKinin 

. Tba Kbtbt Hon. R. Mora OParraU 

, Tba RIftil llo>. Raa«« Knton 

, AdnUral HIr flaoqa KrukaMliUlatun, Hnika 

Uall, Uirelk 
, U^or(l«nnlttlilI(ai>lCan*n>aolUr«faxk- 

Ulaa. Ban. 
. 0*vt(al<l«anl l^mtar Batoo.Tba r«l*,l.lHBUn 
. Mir ItMiT A. Kaata. Ban.. Hwarbaad. Ualb 
, Xli WuIIbIb n«ldkw. Rarl.. rtalwowlaa, 

Black burn 



TWKIr ItnbMl UmtlM. Uart., of HaoaMa 

„ Mr HaMiibnr 4a Ttallord, Oart. rr»fliir<l 

TWt MancliaBlcr 
„ Mr Mlctaal Bobtrt Shav..-4U'ivn. Ban. 

„ >4rUlal«rfArtbiBrfMW.na<l,H-r.,nud«n 

oB-TriDt 
„ 8(r Kaonalb MalU Uadkaa^ llati 
,. dli Jallan Hobtaald. BaaL 
,. Mt W. C. Woialfy. Ran.. narliifhaM lUI. 

York. 
,. L^lnntl aiaftla, Lot^lr Hall, ftluhbvra 
„ Oolonal HIlll«a». i^oihraa RaU. linloB.oit 

Tnmt 

,. C«Aonol Ta*al*7, LaMOihlre 



JOHN BLAKE. Engineer, ACCRlNGTOt^,Ufr.HC«^NWW^ 



JOHN FELL & COMPANY. 





JOHN FELL & COMPANY, 
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SYDNEY EXHIBITION, 
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12nrtnttfaciurcr5 of 
SiilSriTARY BRASS WORK, 

3pumjjs, ^Uam jFittings, iSfcr (fngiius anD 8ar jFitliitgs, 

H GAUDRN KNGINE*?. *i*YmNOHS. iSa-.. 

I PLUMBERS', ENGINEERS' & QASFITTERS' TOOLS, &a 

I St. 



Baths and Lavatories Fitted complete in Wood Work. 
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The "P. & D." Is the oldest flstablfahdd and only recognlsod organ of tha ;Trad«. 
The '■ P. it D." Is written Dy MembacB of tha Trade for Membam of tha Trad* 
The " P. & D." Is the nacredlted organ of the Trade Sociatlas. 

The "P, & D," corttalns profusely Illu9tr»ti?(i OrlRinnl Articles ort 9ubja<:t3t of Trade iniaraat, and 
RevlsMrs Knd Notices of IrriDrovements. Exhlhitionft. New Appllanca*, and BooKa. 

Tha " P. A D." contain Notes of all tha Intaraatlnir Tradu Dolngv of the times. 

Tha columns of the " P. A, D." are always open to Memburs of the Trade for tha ventilation of their 
ldoa4 and Opinions, and it la the medium of aommunloatlon between Manufacturers and 
thf! Trade. The Editors Invite correapondtmce from Mombsrs of the Craft. 

The Editorial StAff of the ■■ P. &. D." are ell practical men, to whom tha beat sources of information 
are always open. 

The " P. & O." Is a PRACTICAL Journal tor PRACTICAL Men : and all Members of the Trade should 
taxe Shakespeare's Advlco. and - STICK TO THEIR TRADE JOURNAL." aa many ttmea 
the coat of their Annual Subsorlption (Oa. 6d„ post free) can be saved them. 

For the beat Markets to buy In. consult the advert la*mentpas*a of the"P. & D.": It will well repay you. 

Plumbera should aubsarlbe and maintain thia Trade Journal, aa It Is e*tabliith»d to promote their 
lntnra9t!t, and It Is aoknowladjred to be a PRACTICAL. POWERFUL. PROORESSIVK, and 
INDEPENDENT Medium. 

All busineis crainiinlcalians and reinllURMS sbould be iddressel and nude payable loihe Piiblisliers i DALE, REKHOLDS ft Ct.) 

H, WdllQgloD Slr«et, Slrud, Ldndon, W.C. 

P.S. - SPECIMEN COPY SRNT |tO-' (rti- on reoptpt of 7d. In ■Uiinps. 



Eiffhly Pages Weekly. Prlc« Fourpence. By Po»t 4id. 

THE BUILDING NEWS 

h thr clu<apaiit pnpoi- pultlulied (tAlung; into iK>c«unt the mass of natter givea for tli« inofwy), aad hap thf 
lar]|^:r«t circnlntioit nf any jiroffwiioiinl journal in tbc Kingdotn, 

Hi-ihI nine bolfpiiitiy <{iiiii|>>i for i(tH-i.-itiH-n Dni>y. l*lvi'i->' norknuiti w;ho holpn to builti nr fiimuh a licmatf, sntl 

livi- ill uuc nIio 



ill uuc Ktioulrl nwl l\„- •• BriUDIXO XBWH." 



■•^TT)' tiiitii will) liiiM t<t Iniy. build, or It 

E. J. KIBBLEWHITE, 

332, STR-A-3Srr), LOOSTIDOnsr, 



"W.O- 



AND ALL NEWSMEN AND BOOKSELLERS. 



ENGLISH MECHANIC & WORLD of SCIENCE 

OLDEST, CHEAPEST, AXD BEST JOURXAL OF POPULAR SCIENCE AND PRACTICAL lEiUMlCS. 

READ ALL THE WORLD OVER. 

Tna " t"^' 1 1.1*11 MMiiAXir" Abiuiih. — Tlimt tlm Ei^lni MttkaHtr in uuixnullv ■|i|i(n'l<lnl nr iiunrlTr* liB|ipni ts 
kllun, tilt ill ftliiiuM rirty \mri i>f tlwwurlil liair «■- nrrti it linilknl for ««>'b ai«U tiitlt m^-mii^K~aii»'UF tlvi ItajLnaa HIT 
la H4iun, FV>n>r>i, J»i>, •■■( Aiii>cmli»b IT-Vl ilitnriti^ uid fnTiu-, iu ai-ffT" liUaKn ii, Airiiii anil nni lUnuiifc tbtm ■ 
untiviv ill ill,. lllt),--Ki|i>H II UUikI "f TiiiWT, U (Iw- /,..y/..A J/n-A'^-r, X" ■mi •■tt"iu kiiimluJjLfr, lii|cl>t]r *«l""^. K-iJ*' Mrtr^rr^ j 

PRICE 2d. WEEKLY. POST FREE. 2id. 

E. J. KIBBLEWHITE, 
332, STI?._A-nsriD, L03SrX)03Sr, -^JT.O. 

AND ALL NEWSMEN AND BOOKSTALLS 




Th« Holtnot Trap CUvatlen. 
{As tu»ni(nud«tl hy P. J. Satim,) 



rpHESK Tratw are boing largely tised fhmuf^hout Europe, ftnd or© recommondi 

by the author of this work, wlio proved tlie Imlf CO cast trap to \te a thoroQch 
failure ii}t fixing below valve clonets. Tluwe Impruvcd Cast-lead O Traj)* ar« 
being rct'oimn ended by the leading Hrehltccts of the day. 

They may be had of all Toapcctablo lead or glaas mercliante throughout Kngland.! 



APPLY TO 



PLUMBERS & LEAD BURNERS, 

78, PENTON PLACE, KENNINGTON PARK ROAD, 

LONDON. England. 



